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REPORT ON MARS, No. 21. 


WILLIAM H. PICKERING 


THe Work OF THE ASSOCIATED OBSERVERS. 


This report will be devoted mainly to a discussion of the drawings 
forwarded by the various members of the Associated Observers of 
Mars. We regret that owing to the war two of our number have been 
unable to contribute in full this year. Mr. McEwen was too busy with 
war work to be able to devote much time to astronomy. He sent a 
few drawings, however, one of which we publish. Dr. Lau writes from 
Denmark, “In December the English blockade of the neutrals made very 
serious trouble; we had neither coal, nor oil, nor candles, and were 
forced to go to bed after sunset, and that in a latitude where the night 
lasts more than seventeen hours!” This statement brings vividly 
before our minds some of the inconveniences imposed on the northern 
neutrals by the great war, and at the same time we can readily under- 
stand that an attempt to observe Mars without any light whatever 
would be quite out of the question. We are pleased to have acquired 
a new observer from Italy. Sig. Maggini’s drawings may be described 
as distinctly of the Lowellian school, with exceedingly numerous 
narrow canals, frequently double, and innumerable lakes. In these 
respects he does not see as most observers do at the present day, as is 
shown by a comparison of their work in this report, but he has done 
some excellent work on the moon, and we are glad to welcome him as 
one of our members. We are particularly glad to get observers from 
the Mediterranean region, because there is no question but that the 
seeing there is of the best. 

We are glad also to welcome Mr. Thomson of Newcastle, England, and 
Mr. Ellison of Ireland, to our list of observers. Both sent a few draw- 
ings, some of which we publish. As the Director of the Mars Section 
of the British Astronomical Association, the former must necessarily 
reserve some of his very best efforts for that society, rather than 
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forward them all to the international one, but we are very glad 
indeed to receive him into our ranks. We are also much indebted to 
him for letting us have the use of a very successful drawing made at 
Greenwich by Mr. Steavenson. It is certainly remarkable that he 
should have been able to secure such good results with so large an 
aperture in so unfavorable a climate. Ourcontributors this year number 
nine. This is the largest number whose work we have yet published. 
There is one from Italy, three from England, one from Scotland, one 
from Ireland, one from Jamaica, and two from the United States. We 
are sorry to have received no drawings from France, which, doubtless 
in part on account of the war, is the only prominent nation among the 
Allies which has contributed nothing to the work of the Association. 
This is the more striking since she is usually at the very front in all 
international affairs. We shall hope for better results two years hence. 

The accompanying drawings are arranged as heretofore in six hori- 
zontal rows, three on a page. The upper row represents region A on 
the planet, each drawing being made with meridian 0° as nearly 
central as possible. The central meridians for the other rows, designated 
by other letters, are 60°, 120°, 180°, 240°, and 300°. Each vertical 
column represents in general the work of a single observer, and there- 
fore gives a complete view of the planet as it appeared to him. The 
observers have been divided into two groups. The first group consists 
as before of the three original observers and Mr. Wilson, and their 
drawings are arranged in the order of the longitudes of their stations. 
In this group Mr. Wilson missed one region, and this has been filled by 
a drawing from Professor Douglass, who kindly sent two complete 
series of views taken in successive months. It was feared that the 
work of the former might suffer by his going north from Nashville, even 
though he had the benefit of better optical facilities. Although the 
climate interfered with his observations, yet he seems to have secured 
as usual excellent results. 

So many observers sent incomplete series of views this year, that it 
was decided to establish a Miscellaneous column, in which the. best 
drawings for each of the six longitudes should be inserted. In the 
final analysis we shall see that the results derived from this column 
compare fairly well with those derived from the others. The Standard 
Scale of Seeing has been used by all of the principal observers. Upon 
it 10 indicates perfect seeing for a 5-inch aperture, and 12 perfection 
for one of 10 inches. The names and locations of those whose work 
has been selected for publication, together with their equipment, are 
as follows : 

Pl. Rev. T. E. R. Phillips, Epsom, England. 12%-inch reflector by 
Calver, and 8-inch refractor by Cooke. Magnification employed 330 and 
400. Seeing on the Standard Scale ranging from 4 to 8. 
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Pk. Professor W. H. Pickering, Mandeville, Jamaica. 11-inch refractor 
by Clark. Magnification 430 and 660. Seeing on the Standard Scale 
ranging from 6 to 9. 

W. L. J. Wilson, Esq., Rochester, New York. 11-inch refractor by 
Bausch and Lomb. Magnification 211, 360, and 440. Seeing on the 
Standard Scale ranging from 8 to 10. 

D. Professor A. E. Douglass, Tucson, Arizona. 8-inch refractor by 
Clark. Magnification 350 and 450. Seeing on the Standard Scale 
ranging from 7 to 9. 

Mg. Sig. M. Maggini, Florence, Italy. 91-inch refractor by Amici 
belonging to the Arcetri Observatory. Magnification employed 318 
and 450. Seeing on the Standard Scale ranging from 8 to 11. 

S. W.H.Steavenson, Esq., Greenwich, England. 28-inch refractor by 
Grubb. Magnification 470. Seeing on the Standard Scale 6. 

T. H. Thomson, Esq., Newcastle on Tyne, England. 12-inch 
reflector. 

M. H. McEwen, Esq., Glasgow, Scotland. 5-inch refractor by Wray. 
Magnification 160. Seeing on the Standard Scale 6. 

E. W.F.A. Ellison, Esq., Fethard on Sea, Ireland. 54-inch refractor. 
Magnification 170, 190, and 230. 

In Table I are given the fundamental data regarding the Figures as 
far as they could be determined. The first seven columns require no 
explanation, the eighth gives A, the longitude of the central meridian 
for each drawing, the ninth its difference from the proposed value, the 
tenth the latitude of the center of the disk, the eleventh the angular 
diameter of the planet corrected from the value given in the ephemeris, 
the twelfth the solar longitude as seen from the planet, and the last 
the corresponding Martian date as deduced from Report No. 10. 

Some curious results may be obtained by comparing the Tables of 
Data of the three past apparitions. In 1916 and 1918 more canals 
were seen after opposition than before it. This was not the case in 
1914, since only the comparatively permanent canals were then visible. 
This fact was involuntarily shown by the observers, who selected those 
of their drawings for publication which would show the greatest num- 
ber of canals. In 1914 the average date of the drawings coincided 
with the date of opposition, January 5. In 1916 the average date was 
February 14, or 5 days after opposition. In 1918 the average date was 
March 29, or fifteen days after opposition. The more delicate canals 
reach their fullest development in numbers shortly after the solstice, in 
the early part of the Martian July. In 1920 this will occur at about 
the date of opposition, so that we shall expect to find the average time 
of the drawings again coinciding approximately with that date. 
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TABLE I. 


FUNDAMENTAL DATA OF THE Ficures. 
No. Obs. Aper. Magn. Seeing 1918 Reg. Long. ALong, Lat. Diam. © M.D. 


Y 


; 8 330 8 Apr. 25 A 348 —12 22.7 11.8 104.6July 3 
2 Pk 11 430,660 11 Apr. 28 “ 1 +1 2268 116 1061 “ 6 
3°#OW 11 360 8.9 Mar.21 “ 357 —3 21.7 141 89.0 June 25 
4 D 8 450 7.9 Mar.23 “ 1 +1 218 141 90.0 27 
5S Fi 8 330 7.8 Mar. 9 B 66 +6 216 140 83.6 “ 13 
6 Pk 11 430.660 9 Apr. 21 “ S37 —383 225 12.1 108.0 “ 55 
7 #W 11 211 8 Mar. 16 “ 68 +3 21.7 141 869 “ 20 
8 D 8 450 7.9 Mar. 22 “ 53 —7 21.7 141 89.5 “ 26 
oS Fi 8 330 4 Mar. 1 © 121 +41 « «215 136 803 “ 6 
10 Pk 11 430,660 7 Apr. 20 “ 115 —5 225 121 1025 “ 54 
li W 11 211,440 8 Apr.14 “ 110 -—10 223 228 99.7 “ 48 
12 D 8 350,450 7.9 Apr.16 “ 126 + 6 223 126 1006 “ 50 
13 Pil 8 330 6 Apr. 1 D 182 +2 219 13.7 93.9 “* 36 
14 Pk 11 430,660 9 Apr O “ 181 +1 221 132 971 “ 42 
15 D 8 sou 7.9 Mar. 4 “ il +41 2158 1837 S86 “ 9 
i6 D 8 350,450 7.9 Apr.10 “ 177 —3 221 13.1 980 “ 44 
17 Pl 12.2 400 7 Mar.23 E 246 +6 218 141 900 “ 27 
18 Pk 11 430,660 9 Apr 4 “ 2438 +3 £220 13.5 952 “ 38 
i9 W il 211 8 Apr. 5 “ 213 —27 220 13.4 956 “ 939 
20 D 8 450 7.8 Apr. 2 “ 242 +2 21.9 136 943 “ 36 
21 Pl 12.2 400 7 Mar. 21 F 290 —10 21.7 141 89.0 “ 25 
22 =Pk 11 430,660 76 Apr. 3 “ 301 + 1 220 136 948 “ 38 
23 W 11 211,360 9 Mar.28 “ 272 —28 21.8 139 922 “ 32 
24 D 8 450 7.9 Mar.29 “ 304 +4 21.9 139 925 “ 933 
25 Mg 9.5 450 11 Mar.10 A 0 0+21.6 140 841 “ 14 
26 «6S 28 479 6 Apr. 22 “ 353 —7 225 12.0 1033 “ 56 
27 Mg 9.5 450 9 Apr. 10 B 58 —2 221 13.1 97.9 “ 44 
28. =-E 5.2 170,230 — Mar. 4 “ 66 -6 215 187 815 “ 8&8 
29 Mg 9.5 318 10 Apr. 6 C 117 —3 220 134 960 “ 40 
30 T 12.5 300 — Apr. 8 “ 130 +10 220 13.2 97.0 “ 42 
31 Mg 9.5 318 8 Mar. 28 D 180 0 218 13.9 921 “ $2 
se eT 125 — — Apr. 2“ 165 —15 21.9 136 943 “ 36 
33 Mg 9.5 450 10 Mar.21 E 249 +9 21,7 141 89.0 “ 25 
34. M 5 160 6 Mar.24 “ 244 +1 218 141 903 “ 28 
35 Mg 9.5 318 9 Mar. 17: F 300 0 +217 141 872 “ 21 
36 T 12.5 — — Mar.17 “ 301 + 1 21.7 141 87.2 “ 21 


In order that the work of the different observers may be readily 
compared with one another, it is most important that the longitudes of 
the central meridians of the drawings should coincide as nearly as 
possible with their theoretical values. This result can only be secured 
by computing beforehand the times at which the drawings should be 
made (see Report No. 15). The deviation for each drawing from the 
proper meridian is given in the ninth column of the Table. Only in 
unfavourable climates should the deviation ever exceed 9°. The aver- 
age deviations for the principal observers in the three apparitions have 
been: Phillips 12°,8°, 6°; Pickering 6°, 2°, 2°; Douglass 6°, 16°, 4°; Wilson 
G°, 12°, Lau 10°; McEwen 5°; Maggini 2°. 

Comparing in a similar way the seeing of those who have adopted 
the Standard Scale, we find for Phillips, 7.5, 6.6; Pickering 10.3, 8.4, 8.6; 
Douglass 7.8, 7.8, 7.9: Wilson 8.5; Maggini 9.5. The Standard Scale of 




















PLATE VI 





Fig. 13 Fig. 14 
Phillips Pickering 
182° D 181° D 





Fig. 17 Fig. 18 
Phillips Pickering 
246° E 243° E 





Fig. 21 Fig. 22 
Phillips Pickering 
240) F 301° F 
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PLATE VII 





Fig. 15 
Douglass 
181 D 


Fig. 16 
Douglass 


it’ O 





Fig. 19 
Wilson 
213° E 


Fig. 20 
Douglass 


242° E 





Fig. 23 
Wilson 
212° F 





Douglass 


065 F 
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Seeing, as is well known, depends on the appearance of a bright star 
when seen under a very high magnification. In applying it to the 
planet Mars, we examine the planet and a star located at about the 
same altitude upon several different evenings when the seeing varies, 
and thus learn what appearance of the planet corresponds to each of 
the different grades of seeing. Thereafter we may mark the seeing 
merely by the appearance of the planet, and our recollection of the 
scale. It is well to refresh our memories occasionally however. While 
it is perfectly possible to compare the seeing at two different observa- 
tories by means of the stars, and get a trustworthy result, or to deter- 
mine how the seeing at one observatory varies at different seasons of 
the year, yet it will be seen that an application of the scale to the 
planets, without constant checks, contains an additional element of 
uncertainty which might affect any comparison that we might make 
of the seeing at the different stations. Each observer should at least be 
consistent with himself, however, and for those who have made records 
during more than one apparition the seeing is found in general not to 
vary greatly. The writer nevertheless estimated it materially higher 


in 1914 than since that date. We were perhaps unusually fortunate 
in 1914. 


OBSERVER’S REMARKS. 


In describing his observations Mr. Phillips says that the definition 
with his seeing “was usually better in the 8-inch refractor than in the 
12%-inch and 18-inch reflectors, but the latter had the advantage in 
observations of color.” He had an opportunity one evening of using 
the 28-inch refractor at Greenwich, but detected nothing that was not 
visible with his own 8-inch objective. He refers to numerous white 
areas, doubtless cloud, which were scattered over the disk in region D. 
These occupied certain well-known cloudy locations, Elysium, Olympia, 
etc. Hellas, Argyre, and other bright regions were also observed. Other 
observers have referred to these cloudy regions as being particularly 
conspicuous this year. He refers to the bright “bridges” Oenotria and 
Achilles, the former being visible only when near the limb or termin- 
ator. These also are doubtless clouds. Two bright areas close to the 
northern polar cap were seen. One of these was recorded here. He 
states that the colors of the dark areas in the two hemispheres were 
quite unlike, those in the southern being blue grey, their late autumn 
and winter, and those in the northern brownish or neutral tint, their 
late spring and summer seasons. This difference was recorded here 
as very marked. He states that the Syrtis usually exhibited the color 
of the southern maria, but that “on March 23 it showed a very striking 
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and beautiful greenish blue (almost bottle green) tint”. This color, at 
about this same date, was noted by several of the observers. In the 
Jamaica records for March 28 we find the statement “Syrtis marsh 
very blue”. Acidalium he usually found of a neutral tone. He sends 
some very interesting micrometric measurements to which we shall 
refer in a later report. , 

The writer’s first drawing, No. 2 of the Table, was made 45 days 
after opposition, and 8 days after the date when it was suggested in 
the instructions that the drawings should come to anend. It was 
selected, however, partly because it showed a number of delicate canals 
that were not shown in his earlier drawings, and partly also because 
it exhibited their curvature particularly well. It was thought of inter- 
est moreover to show that these canals could be seen when the diameter 
of the planet was reduced to 11’’.6. 

Mr. Thomson refers especially to the bright clouds seen in region D, 
mentioned by Mr. Phillips. They were also recorded here early in the 
season, but had largely dissipated at the time that our published 
drawings were made. He states that his seeing conditions were very 
poor, and that he had had a disappointing apparition. This confirms 
the lower value of seeing 6.6 above noted, recorded by Mr. Phillips. 
Mr. Ellison in Ireland also writes that the seeing “was most persistently 
bad” and that on many nights he could see more with his 5%-inch 
refractor than with his 18-inch mirror. He too suspected Oenotria, and 
records that on March 21 the Syrtis itself “was a full sky-blue, a strik- 
ingly beautiful color, the other seas grey-blue.” Elysium near the 
limb was nearly as bright as the polar snow. He adds, “A feature of 
the apparition was the numerous white spots on the limb which at 
times were the only detail visible.” He says that on February 24 at 
11" a spot on the following limb was brighter than the northern polar 
cap. It thus resembled the two tropical frosts mentioned in Report 
No. 20, under “Hourly changes of Brightness” and later in describing 
Mr. McEwen’s observations. 

Mr. McEwen has sent a number of color sketches made in March. 
On the 23rd he describes the Syrtis as of a “dark delft blue, lightening 
to a lighter tint towards Tyrrhenum.” “Caloe was the color of raw 
umber, Casius van-dyke brown.” In general he represents the northern 
region as brown, and the southern as grey, as described by Mr. Phillips. 
On the 24th “Elysium appeared of a venetian red, deepest at the west- 
ern side, and lightest, almost white, on the east,” i. e. the clouds were 
immediately following Charontis. This is a spot where clouds very 
frequently gather. Charontis is believed to be a depressed marshy 
region and Elysium a plateau. 
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IDENTIFICATION OF THE CANALS. 


In Table II the canals seen by the different observers have been 
arranged in alphabetical order. Abbreviations of the observers’ names 
head the following columns, and in the columns are given one or more 
letters to indicate the drawings in which the given canal is to be 
found. These letters correspond to those found in the seventh column 
of Table I, and are also found recorded in the title under each Figure. 
The last column gives the number of observers who saw each of the 
canals. Many canals were recorded, especially by Maggini, that are 
not to be found on our standard map. Twenty-nine of these were 
found on Lowell's six maps published in volumes II and III of the 
Annals of his observatory. These names are followed by an L. Five 
canals are taken from the map of M. Jarry-Desloges published in the 
third of his volumes “Observations of the Planetary Surfaces.” These 
are indicated by the letters JD. In the apparition of 1916 (see Report 
No. 17 Figure 14), a curved canal is shown reaching from Titanum Sinus 
to Cimmerium. This was identified as coinciding more or less with 
Tartarus, Avernus, and Laestrigon. Traces of the same canal were 
also seen in the apparition of 1914 (Report No. 8, Figure 14). This past 
year these markings appeared, however, as a distinct canal, stretching 
from Laestrigon easterly and southerly, and as far again beyond Titan- 
ium, or to double its former length. It was recorded by four different 
observers, and is shown in Figures 13, 14, 16, and 32. The extreme 
dates of record are March 4 and April 10. In accordance with the 
custom of naming the canals after historic rivers, it is proposed to call 
this one the Marne, a river thrice rendered historic. This with the two 
other canals described in Report No. 17 are marked with a P. The 
eight canals marked Anonymous, and not previously mapped, were 
recorded by only one or at most two observers. They were not recorded 
at the previous apparition, and it has not been thought worth while 
therefore to give them names, since they are probably only of a very 
temporary nature. They may be described as:— 

Anon. (a) Found in Figures 2 and 27. A canal entering Oxia 
Palus from the west, and which in Sig. Maggini’s drawing originates in 
Aurora. 

Anon. (b) Found in Figure 3. A canal lying to the south of 
Deuteronilus, and extending from Indus to Euphrates. Not seen by 
any other observer. 

Anon. (c) Found in Figures 6, 25, and 27. A very conspicuous 
canal running parallel to the edge of the polar cap in Figures 6 and 
27, and separated from it by a small interval. Probably visible for a 
few days only. 
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TABLE II. 
CaNALS IDENTIFIED IN THE DRAWINGS. 

Canals Pl Pk | W 
Acheron D CD D 
Adams (L) 
Adonis 
Aenus (L) 
Aesacus E 
Aesculapius (JD) 
Alander (L) C 
Alcyonius 
Amenthes 
Anian E D 
Araxes Cc 
Arnon 
Aroeris 
Asopus A 
Astaboras AF | AF F 
Astusapes F |AEF 
Ausonium (L) 
Avernus (L) D 
Boreas D 
Boreosyrtis F 
Brontes D D D 
Cadmus ¥ 
Caleso (L) 
Callirrhoe AB | AB| A 
Casius EF | EF | EF 
Cephissus E D | DE 
Ceraunius BC C |BCD 
Cerberus DE | DE | DE 
Chaos DE | DE | DE 
Bhrysorrhoas B 
Clarius 
Cocytus (L) 
Cyclops E E DE 
Cydnus 
Daemon (L) BC | BC Cc 
Dardanus AB 
Dargamanes (L) 
Deuteronilus AB | AB! A 
Dis (L) 
Dosaron (L) 
Draco (L) C 
Eraunoboas (L) 
Erebus D D D 
Eremanthus (L) 
Eumenides BC 
Eunostos DE | DE |DEF 
Euphrates A A A 
Eurotas C D 
Euryale (JD) 
Fortuna Cc 
Galaesus (L) 
Ganges B AB 
Gehon A A A 
Gigas CD | CD D 
Gyndes 
Hades D D D 
Hebe (L) B’ 
Hebrus D D D 
Hephaestus E E E 


Misc. Obs. 
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PLATE VIII 





Fig. 25 
Maggini 
OoA 





Fig. 27 
Maggini 
58° B 





Fig. 29 
Maggini 
seh G 
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Fig. 26 
Steavenson 
353° A 





Fig. 28 
Ellison 
66° B 





Fig. 30 
Thomson 


130° C 











PLATE IX 





Fig. 32 
Thomson 
165° D 








Fig. oo Fig. 34 
Maggini McEwen 
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249° E 241° E 





Fig. 36 
Thomson 


301° F 
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TABLE II.—Continvep. 

No. Canals Pl Pk | W D Mg Misc. | Obs. 
60 Hiddekel A 1 
61 Hippalus C 1 
62 Hyblaeus E DE | DEF | DE | DE E 6 
63 Hydaspes A AB 2 
64 Hydraotes B 1 
65 Hylias (L) EF 1 
66 Hyllus (L) A 1 
67 laxartes AB A AB | ABC 4 
68 Ich (JD) C 1 
69 Idalius E 1 
70 llissus C D CD C 4 
71 Indus AB} AB! A AB | A 5 
72 Iris B C B 3 
73 Issedon AB 1 
74 Jabares (JD) B B B B B 5 
75 Jala (L) A 1 
76 Jamuna B B ABC 3 
77 Jordanis AB B A 3 
78 Kanah (L) A 1 
79 Kedron (P) B B 2 
80 Kison A A 2 
81 Laestrigon D DE | DE | DE 4 
82 Liris (L) C 1 
83 Marne (P) D D D D 4 
84 Medus (L) D | 
85 Nasamon EF 1 
86 Nectar B BC BC B Cc 5 
87 Nepenthes EF E F EF | EF F 6 
88 Nilokeras B AB | B B |ABC| B 6 
89 Nilosyrtis EF | EF F EF | EE F 6 
90 Nilus B B BC B ( B 6 
91 Noes (L) EF E 2 
92 Ollius (L) A 1 
93 Ophir (P) B BC | BC B BC B 6 
94 Orcus E D 2 
95 Orontes A F A 3 
96 Orosines (L) F F EF 3 
97 Oxus A B A AB A A 6 
98 Pactolus (L) F 1 
99 Pandora A A A A 4 

100 Phasis C 1 

101 Phison A F A AF A 5 

102 Phlegethon C B CD 3 

103 Pierias AEF | AF | AF | AF | AF 5 

104 Protonilus AF | AF | AF | AF | AF | AF 6 

105 Pyramus E 1 

106 Ryriphlegethon D D D D D 5 

107 Rhyndanus (L) CD 1 

108 Sirenius D D D 3 

109 Siris A t 

110 Siticus A A A AF F A 6 

111 Styx DE | DE | DE | DE | DE | DE 6 

112 Tanais B AB | AB | ABC’ ABC 5 

113 Tantalus D 1 

114 Tartarus D 1 
115 Thoth EF | EF | EF | EF | EF | EF 6 
116 Thoth Il P 1 
117 Titan D D D CD cD 4 
118 Triton F F EF | EF 4 
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TABLE II.—Continuep. 





| 
No. Canals ri | Ph | W D Mg Misc. Obs. | 
119 | Typhonius F A S | 
120 Ulyses (L) | Cc 1 
121 | Uranius cic C c | Cc 5 | 
122 Xenius F 1 
123 Zephyria (JD) D 1 
124 Anonymous(a) A B 2 
125 : (b) | A r | 
126 * (c) B | AB 2 | 
127 “ (d) Cc : 
128 3 (e) C Cc 2 
129 ms (f) D - | 
130 i (g) E 1 
131 _ (h) E 1 | 








Anon. (d) Found in Figure 10. A short narrow canal leading 
southerly from the polar cap, possibly a prolongation of Issedon. 

Anon. (e) Found in Figures 12 and 29. A long canal reaching 
from Maeotis Palus to Sirenum. 

Anon. (f) Found only in Figure 31. Acurious oval structure near 
the polar cap. It was perhaps the boundary of a small sharply defined 
cloud. 

Anon. (g) Found in Figure 33. An anonymous canal shown on 
our standard map connecting Aesacus with Pyramus. 

Anon. (fA) Found also in Figure 33, connecting the lake of Triton 
with the northern extremity of Nasamon. 

The canal Thoth is shown in our standard map as extending from 
the lake of Triton north through Nuba as far as Heliconius. The 
section south of Nuba was very conspicuous, and seen by everybody. 
The northern section is shown only by Maggini, who represents it as 
double. This section we have called Thoth II. 


STATISTICS OF THE CANALS. 


Information relating to the number of canals recorded by each 
observer is contained in Table III. When a canal was seen by all six 
observers we may describe its visibility as 6. When seen by only five 
observers its visibility is 5, and so on. The first column of the Table 
records the visibility, and the next six give the number of canals of 
each of these visibilities seen by each observer. The last column gives 
the total number of canals of each degree of visibility. The next to 
the last horizontal row of figures gives the total number of canals seen 
by each observer, and the last row the number of his canals that were 
confirmed by at least one other person. Thus Sig. Maggini saw 11 
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TABLE III. 


THe NuMBER OF CANALS RECORDED. 


Obs. Pl | Pk | W D Mg |Misc. Total 


| 6 25 (25 |25 | 25 |25 |25 25 
| § 11 | 10 | 11 | 12 | 11 | 10 13 
| 4 0;}/9|s8i]2!]9|5 12 

3 $'5!17/17|9 1 2 11 

2 2\8/171!|81/16)|3 | 2 
| 4 2/21/12]! 3 | 38 1 48 
‘Total 53 59 | 60 | 62 | 108 | 46 131 
Confirmed | 51 57 ‘ 58 59 70 | 45 83 


more confirmed canals than any other observer, but on the other hand 
as shown by the third row from the bottom, he saw 38 canals that no 
one else could confirm. That was much too many. 


[To be Continued.] 





HOW OLD IS THE WORLD ? 


Dr. WILLIAM HARVEY McNAIRN. 


The great problems of the origin and final destiny of things have always 
loomed large in the minds of thoughtful men. Was there a beginning. 
and will there be an end of the world in which we dwell, are questions 
of perennial interest today, as they were in the time of Plato. From 
these age-long speculations of the philosophers, aided to a greater or 
less degree by the observations and experiments of scientists, there 
arose two antagonistic theories which have long dominated the course 
of thought. According to the one, the world is of comparatively recent 
origin, and it proceeded from the mind of the Creator full grown, like 
Minerva from the head of Jupiter. The other looked upon the world 
in its present form as a single link in an endless chain of transforma- 
tions. Of this series there was “no indication of a beginning and no 
prospect of an end.” Either hypothesis not only renders futile any 
attempt to calculate the age of the earth, but indeed, involves an 
admission of the uselessness of such an investigation. 

But to both of these theories philosophical objections of the most 
convincing kind can be offered. If there be any meaning in the phe- 
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nomena of nature which the human mind can decipher, we can read 
in the records of the rocks a past history extending back for millions 
of years. On the other hand, the evidence of astronomy and geology 
alike reveal to us a world and a universe which are slowly but inevit- 
ably running down. The final end and catastrophe of the world may 
be slow in coming, but come it must. And if an end, then a beginning. 
And since there are certain phenomena which are susceptible of accur- 
ate examination, and which seem to offer a measure for geological 
time, the problem ceases to be a transcendental one, and becomes the 
legitimate subject for scientific investigation and speculation. 

It is not surprising therefore that so profound a problem should have 
attracted the attention of men of science. It has been most carefully 
investigated from various aspects, and several of these studies have 
promise of important results. While it is impossible as yet, to arrive 
at any definite conclusion as to the number of years which have passed 
since the earth first took its present form, yet it is of interest to review 
the advance of human knowledge in this direction, and to weigh the 
probabilities of an eventual answer to the great question. 

But we should first have a clear conception of what it is that we are 
really trying to solve. Apparently we have no means at present of 
calculating the time since first, in obedience to creative laws, the earth 
began its course. It may be that this is one of the questions which 
the human mind can never answer. And so we do well to confine 
ourselves to a discussion of what is called geological time, or that 
period which has elapsed since the geological forces as we know them, 
weathering, river erosion and the rest, first began to be exerted. This 
is of special interest as it also represents the time during which condi- 
tions have been favorable for the existence of life. 

Three lines of investigation merit our attention, even in so short a 
study of the problem as the present. The first is based upon the results 
of physical research, the second draws its facts from the observations 
of the geologists, while the third and most recent of the three depends 
upon the newly discovered phenomena of radioactivity. 


Il 


There is but one fund of energy in the universe. The faintest ray of 
light which reaches us from a star in the Milky Way, and the agreeable 
warmth that radiates from our own fireside are but separate manifesta- 
tions of the one great, eternal force. At the present time this energy 
is concentrated at certain points within the universe which we call 
stars. This concentration is however but temporary, for the stars are 
ceaselessly radiating light and heat and thus reducing themselves to 
the surrounding dead level. 
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Our star, the sun, has no refuge from this inexorable fate—it is not 
eternal. Sooner or later its fierce heat will all have been dissipated 
into space, and it will become cold and dead, 

“And that old common arbitrator, Time, 

Will one day end it.” 
And the life of our planet is bound up with that of its parent sun. 
From this luminary is derived the force by virtue of which rivers run 
and waves rise and fall and those geological processes are carried on 
which result in the destruction of old rocks and the formation of 
new: without it water would cease to flow, the oceans would congeal 
to continents of ice and life would become extinct. It necessarily 
follows that the age of the sun is a measure of the maximum life of 
the earth. Is it, then, possible to measure in years the length of time 
during which our sun could continue to radiate heat at approximately 
the same rate as we now experience, neither too hot nor too cold for 
the existence of life? Lord Kelvin’s affirmative answer to this question 
in 1862 was so incisive and so surprising that the scientific world was 
at once roused to vigorous argument. 

It is evident that if we know the temperature of the sun and the 
rate at which its heat is being dissipated into space, we have a means 
of determining how long the atmosphere of the earth has been cool 
enough for the existence of living things. But it is not so simple a 
matter as this statement of the case would indicate. It is believed 
that the cooling of the sun is accompanied by a corresponding shrink- 
age. Paradoxical as it may seem, this, in turn, gives rise to additional 
heat, and so the rate of cooling is retarded. Now, taking this into 
consideration, and putting the present temperature of the sun at 
6000° F, Kelvin concluded that it has been only a matter of about 
18,300,000 years that the sun has been at its present degree of heat. It 
has been conceded that the rate of radiation in the past may bave 
been somewhat different, which might result in a possible lengthening 
of the time to 30,000,000 years. Many attempts have been made to 
discredit this result, and many and ingenious have been the sugges- 
tions of possible sources of energy which would serve to extend the 
life of the sun and earth, but it must be confessed that none of them 
stand the test of rigid analysis, and this result still stands unshaken. 


Ill 


When we consider the endless diversity of living forms, and the 
imperceptible rate at which change has taken place during historic 
time, we are impressed with the implication of a long series of 
ages. This was clearly perceived by the great biologists who adorned 
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Great Britain at the time when Kelvin’s results were first published, and 
from that period on their voices and those of their successors have 
been constantly raised in protest against the inadequacy of the time 
allowed them by the physicists. 

Let me illustrate the point of view of the biologists who insist upon 
the necessity of having very much greater resources of time in order 
to enable them to account for the development of species, by reference 
to the best known family history, that of the horses. In this case we 
have a record of approximate completeness, extending from the early 
Eocene to the present. The earliest member of the family was called 
Eohippus, a small animal, some eleven inches in height, whose remains 
have been found in the Bad Lands of the Western States. In the rocks 
immediately overlying those in which its bones occur, there is a series 
of fossil horses each species of which is a little larger than its prede- 
cessor until we have in the modern horse a height up to 64 inches. The 
total increase is therefore some 53 inches. If the growth still continues, 
it is so slow as not to show any perceptible results within historic time. 
Now if we allot time according to a conservative geological system, 
the Eocene appears to be between 5,000,000 and 6,000,000 years before 
the modern horse appeared, or allowing five or six years to a generation 
of horses, we would have about 1,000,000 generations. This means 
that there would be an increase of about 1 inch in 100,000 years or 
20,000 generations, which would be gradual enough to satisfy the 
biologists. But if this inch be allowed there is a mile which should be 
conceded for consistency’s sake. The horses stand very near the head 
of the animal kingdom. They represent perhaps its highest physical 
development, and if it has taken five or six million years to add this 
cubit to their stature, in what terms shall we estimate the years that 
must have been required to have produced all this wonderful complex- 
ity of form and function from the seed of an ancestor void of organs 
and microscopic in size? 

A similar vision of the immensity of past time is given to the 
gevlogist, as he contemplates the work of the cosmic forces as recorded 
in the rocks. He reads there the story from birth to maturity of lofty 
ranges of mountains. He sees their summits raising themselves five 
miles above the sea by degrees so gradual as to be imperceptible. He 
sees them gradually disappear, for the everlasting hills themselves are 
not proof 

“against the tooth of time, 
And rasure of oblivion.” 
Little by little the solid rock is crumbled to sand. Grain by grain that 
sand is carried by wind and rain and river to the great sea, until where 
once the mountains stood there stretches a rolling plain. Even this 
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great cycle of changes does not represent the whole extent of geological 
time, for the growth and decay of mountains has taken place many 
times since the beginning, and in fact, may be completed within a 
comparatively short division of the whole. How inconceivably long 
then have been the ages which have passed since first the rivers began 
to flow and the earth became an abode of living things. And it is 
surprising that both the biologist and the geologist should have been 
so impressed by these concrete facts that even the apparently flawless 
reasoning of the physicists has failed to convince them? 

In order to attain some measureable representation of the extent of 
geological time, recourse was had to two different geological processes: 
the formation of stratified rock and the accumulation of salt in the 
oceans, and both of these have been studied with the greatest care and 
with results of steadily increasing accuracy. 

The calculation of age from the thickness of sedimentary rocks is 
based upon the fact that the material of which they are composed was 
carried down by the rivers and deposited under the shallow water 
which surrounds the continents. If we could measure the total depth 
of all such accumulations, and if we could gage the average load of 
mud and sand and gravel that goes down to the sea with each year’s 
quota of river water, the problem that we are trying to solve would 
resolve itself into one of simple division. 

But the measurement of this total thickness is an exceedingly slow 
and complicated process. As long as the accumulated sediments con- 
tinue to be submerged, their depth cannot be determined, but as the 
sea level is constantly changing, what was once the bed of the ocean, 
now becomes dry land. Even under these conditions it is not possible 
to attain our objective until a river has cut a gorge, or the hand of 
man has quarried away portions, so that the edges of the rock layers 
come into view. If we could find somewhere such an exposure of rock 
which had been accumulating ever since the sea first received the 
contributions of the streams, it would be an easy matter to measure 
the total thickness of sedimentary rock, but no such simple measure- 
ment is at our disposal. The observations of innumerable small sections 
must be laboriously fitted together to construct one comprehensive 
whole, and thus the total accumulation of sediments determined. The 
latest and best figures available put it at 335,000 feet, or about 64 miles. 

We have now to determine the rate at which these sediments are 
accumulated. This is a problem even more difficult than the previous 
one. It involves careful observations of the amount of solids carried 
each year by the rivers. These studies are still being carried on 
notably by thie American Geological Survey, and constantly bring us 
closer to the standard of essential accuracy. Next we require to know 
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the total area over which these sediments are being deposited, and 
thus the annual rate attained. This has been set by some observers at 
3 inches per century, which would make the time requisite to form 
the total 134 million years; by others it has been placed at 4 inches 
per century, which would give us 100 million, and by others still at 
five inches, with a consequent reduction of time to 80 millions of years. 

The other method, a most ingenious one, was first made use of by 
Professor Joly of Dublin University in a paper published in 1899. It 
is based upon the theory that the saltness of the sea is due to the fact 
that ever since they began to flow, the rivers have been carrying salt 
in solution down to the oceans, and while the water comes back in the 
form of the rain, the bulk of the salt still remains and so the sea ever 
becomes salter. It is evident that if we knew the amount of salt now 
in the ocean and the rate at which the rivers have been delivering 
it, the length of the time occupied by the process is a matter of very 
simple calculation. Unfortunately however the initial figures are most 
difficult of attainment. The best measurements at present available 
set the amount of sodium in the seas at 14,130 billion tons, and each 
year the 6500 cubic miles of water which the rivers contribute, have 
dissolved in them 175 milliontons. These are the basic figures, but 
certain allowances have to be made. The salt breezes do carry a small 
portion of salt with them, and a part of the accumulation of past 
ages, does not remain in the sea but is stored away in the form of 
rock salt. After all necessary corrections have been made, the final 
result gives a period somewhere between 80,000,000 and 150,000,000 


years, with the weight of evidence tending rather toward the smaller 
figure. 


IV 


The discovery of radioactivity has had many unexpected results in 
all branches of science, not the least interesting of which are those 
bearing upon geology. It even appears that we have in this way a 
method of determining the age in years of any given rock stratum. 

Among those elements, which are known to undergo the mysterious 
change due to disintegration of the atom, is uranium. By giving off 
particles of helium at a constant and definite rate, uranium is believed 
to pass over into radium and lead. If in any given uranium-bearing 
mineral we can determine the relative proportions of uranium, radium 
and helium, and lead if it is present, knowing the rate at which these 
changes take place, we should be able to determine the age of the 
mineral itself. 

This method was first suggested by Sir Ernest Rutherford in 1906, 
who found, in a mineral he was studying, an amount of helium which 
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would indicate an age of 241 million years. Unfortunately he did not 
state the geological horizon in which. the mineral was found, so that 
the results, so far as our problem is concerned, were of value merely 
on account of their suggestiveness. 

But the lack, which geologists felt was so much to be regretted in 
this research, was subsequently made good by the Honourable R. J. 
Strutt, in the careful experiments which he made to determine the 
ages of a series of minerals whose positions in the geological time scale 
were definitely known. His results were somewhat startling in the 
unexpectedly great periods of time which they indicated. For instance 
he allotted the very respectable antiquity of 141 million years to some 
rocks which were found overlying Carboniferous strata, or about half 
way down to the earliest fossiliferous deposits. However, these first 
figures were not uniform, and it remained for subsequent investigators 
to add their quota. Of recent years these have been tabulated 
and indicate a certain amount of consistency, particularly in their 
unanimity in extending the reach of geological time to an extent 
undreamed of by the geologists. Who, for example, would have dared 
to suggest from geological evidence alone, that we have to do with 
periods of from 800 to 1600 million years? 

It is perhaps too soon to accept unreservedly these methods and 
these deductions. No doubt the physicists are over sanguine when 
they say that “every uranium bearing mineral is like a clock ticking 
out its age in molecules of helium and lead.” So that our judgment 
on this work too must for the present remain in abeyance, waiting for 
fuller and time-tested information. 


V 


We have thus obtained the opinion of three schools of investigators 
as to the extent of geological time. One tells us from 10 to 30 million 
years; the second, about 100 million and the third, anything up to 
1600 million. We must admit that we have not advanced very far. 
The mean of 10, 100 and 1000 is a figure of little value. But we have 
not yet reached finality in any one of the three investigations. The 
bounds of knowledge are yearly becoming wider and we may hope 
that even this profound and perplexing problem will one day be solved. 

But there is a sense in which 10, 100 and 1000 are approximately the 
same—that is when they are compared with infinity. The number of 
the years of time and space and force we believe is infinite. In the 
great abyss there has floated for 100 or 1000 millions of years, perhaps 
even more, the minute speck of matter which we call the earth but in 
the light of infinity this is but a momentary phase. “The created 
world is but a small parenthesis in eternity.” 
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It has already been explained that the information at our disposal 
does not, at the present stage of human knowledge, offer us much hope 
of finally determining the time since the earth first came into existence. 
It does however give us in some slight measure a conception of what 
this may be. And following the reasoning of Professor Joly of Dublin, 
we are led to a most interesting and pregnant thought. To-night we 
see a myriad stars shining in the sky, and the photographic telescope 
reveals many millions more. It is true that there is evidence of dark 
bodies—dead stars, but most of them are still glowing. Since the life 
of a star is but an evanescent flash in the dark when compared with 
the infinity of time, it appears that the whole universe came into being 
at one time, and that all the stars, including our own—the sun, will be 
snuffed out together. Thus it follows that the measure of the age of 
our earth as the abode of life is a measure of the life of the universe, 
and our study of geological chronology has led us to a contemplation of 
cosmic time. The investigation is yet in its infancy. Who can foretell 
how great may be the discoveries which science will yet wrest from 
the storehouse of Nature? What may we not learn about what Carlyle 
so eloquently speaks of as “that great mystery of Time, were there no 
other, the illimitable, silent, never-resting thing called Time, rolling, 
rushing on, swift, silent, like an all-embracing ocean tide, on which we 
all and the Universe swim like exhalations, like apparitions, which are 
and then are not; this is forever very literally a miracle; a thing to 
strike us dumb,—for we have no word to speak about it.” 

McMaster University, 
Toronto. 





NOVA STELLA, JUNE 1918. 


Men weary of shedding your fellows blood, 
Who shudder at things as they are; 

Lift up your eyes from the Flanders mud, 
Lo, in the east is a star! 


Shone it over a manger low 

Where the wise men gathered them 
Nineteen hundred years ago, 

The Star of Bethlehem? 


Portent of Peace in the Heavens above! 
‘Follow it, follow it far! 
Rise in all hearts, oh tide of love! 
Lo, in the east is a Star! 
Musa F. Locke, 
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CORRECTIONS TO SEXTANT READINGS 
DETERMINED WITH A MERIDIAN CIRCLE. 


ELLIOTT SMITH. 


While adjusting and testing the accuracy of a sextant at this obser- 
vatory, recently, the question arose of employing a simple direct 
method of determining corrections to sextant readings. The source of 
error for which these corrections are desired is, in large part, due to 
eccentricity. The method adopted furnishes abundant data for solving 
in the usual way for eccentricity constants, and with this data at hand 
corrections required because of erroneous graduation can be, if desired, 
readily computed. 

In the case of a graduated circle with verniers at opposite extremities 
of a diameter, the eccentricity is eliminated, and the corrections then 
derived will be graduation corrections. 

The apparatus used in making the determinations here recorded was 
quite simple. An inch board twelve inches wide and three feet long 
was clamped to the telescope tube and made perpendicular to the axis 
of the instrument. Near the end farthest from the axis the sextant 
was attached to one side of the board. Thus the graduated arc of the 
sextant occupied a vertical plane and was parallel to the reading circle 
of the meridian circle. 

On top of the index arm of the sextant and parallel to the graduated 
arc, a sensitive spirit level was mounted. A weight on the opposite 
side of the axis served to counterpoise the weight of the board and 
sextant. 

The necessary settings were made without difficulty as both the 
sextant and the meridian circle are provided with slow motion screws. 
The reading of the sextant was first put at zero and the axis of the 
meridian circle turned until the bulb in the spirit level mounted on the 
index arm of the sextant occupied its zero position. Circle readings 
were then made on the meridian circle. Thereafter readings were 
consecutively put exactly at each 20 degree division of the sextant arc 
up to 120 degrees. The axis was then revolved to the zero position of 
the level and corresponding readings taken on the meridian circle. 

The exact angle between the graduations set upon were thus given 
by a comparison of the circle readings of the meridian circle. 

Three series were made with the sextant in different positions of the 
vertical plane. Each series consists of two sets of readings designated 
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direct and reverse. To show the correspondence of readings, columns 
four and five in Table I give the seconds read to which the degrees 
and minutes of the second column correspond. The second column 
contains the mean values of the readings—direct and reverse. 








TABLE I 
| Sex. | M. C. Res, | Dir. | Rev. | 
0 | 290 55 230 | — 45 | 29%8 | 23°2 | 
20 | 300 55 290 | +15 | 278 | 302 | 
40 | 310 55 358 | +83 | 380 | 33.7 
60 | 320 55 336) +61 | 307 | 365 
go | 330 55 31.9 | +44 | 307 | 331 | 
100 | 340 55 225 | — 5.0 | 242 | 208 | 
120 | 350 55 165 | —110 | 13.9 | 19:1 | 








Mean of seconds 27.5. 


In series II and III when the sextant reading was zero the circle 
readings of the meridian circle were respectively 205+ degrees and 
216+ degrees. The residuals obtained from them, together with those 
of series I, are given in Table II. 


TABLE ILI. 
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Since the limb of the sextant contains graduations equal to two 
times the arc described, each residual is equal to one-half the correction 
required. In column five two times the mean values are given with 
the decimal omitted. 

If we wish to consider the correction to the zero graduation of the 
sextant equal to zero, by applying the correction derived for it with 
the opposite sign to all the corrections, we obtain a set of corrections 
for this assumed condition. These are given in column six. 

From these preliminary considerations it is evident that, with auxil- 
iary apparatus of sufficient stability, the order of accuracy of sextant 
readings may be determined easily and quickly with the meridian 
circle. 

The Cincinnati Observatory. 
July 20, 1918. 
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TWENTY-SECOND MEETING OF THE AMERICAN 
ASTRONOMICAL SOCIETY. 


[Continued from page 38.] 


ANNOUNCEMENT CONCERNING THE FORMATION OF A NEW 
CATALOG OF FUNDAMENTAL STAR POSITIONS. 


By C. D. PERRINE. 


Observations were begun in 1913 with the new Repsold meridian 
circle of about 700 stars selected from Boss’s Primary Fundamental 
List, with the object of making them as strictly fundamental as possible. 
This work was placed in charge of First Astronomer Zimmer. Early 
in the work he found very consistent differences between the positions 
obtained in the evening and in the morning such as have been found 
also by other observers. It was soon apparent that parallactic dis- 
placement would satisfactorily account for these differences. This was, 
however, in such antagonism to the other evidence of the greater 
distances of the stars, that it was considered only as an hypothesis, but 
not very probable. 

Every explanation that could be thought of has been examined and 
direct tests applied wherever they could be devised. The result has 
been, as Zimmer has shown, that no reasonable doubt exists that the 
two clocks and the instrument are free from suspicion and that the 
clocks can be trusted for 24 hour rates. 

He has shown that the stars on his list for which previous determin- 
ations gave large parallaxes yield, upon the explanation of parallax, 
larger values than do the others. 

The agreement of the results for each star and the discordances 
among the different stars indicate that a large part, if not all, of this 
effect is resident in the star. These and other considerations, discussed 
more fully by Zimmer, indicate, as far as the present data are competent, 
that the quantities in question are either parallax or something which 
behaves essentially as parallax. In this connection it is to be born in 
mind that very little is known as to the absolute parallaxes of any of 
the stars and equally that the meridian circle is capable, theoretically 
at least, of determining them. 

All of the existing fundamental catalogs are affected by a system- 
atic error in their right ascensions which appears to be of the same 
form as an uncorrected effect of parallax. 

Taking these facts into consideration it seems probable that our 
present fundamental systems of star places may be affected to a much 
greater degree by parallactic displacements than has been believed 
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possible and that the effect found by Zimmer may be in reality largely 
parallax. His investigation satisfies me that our instrumental and clock 
equipment is now adequate to obtain strictly fundamental positions 
of stars free from such a periodic error and that whatever may be the 
opinion of astronomers generally as to the real explanation of the 
peculiarities found, there can scarcely be any division of opinion as to 
the formation of a system which shall be free from such errors. 

As a result, therefore, we are making plans to form a fundamental 
catalog of sufficient stars whose positions, both right ascensions and 
declinations, shall be free from effects of the nature of parallactic 
displacement. It is hoped to have this catalog cover all parts of 
the sky. It seems probable that such a catalog will in itself enable 
the question whether the peculiarity observed is parallax to be defin- 
itely settled. 

Should this method of determining absolute parallax prove to be as 
accurate as now seems possible, it is expected to determine the paral- 
laxes of a number of stars to serve as a basis for differential work. 


CHANGES IN THE SPECTRA OF SOME EARLY-TYPE STARS 
SHOWING HYDROGEN EMISSION. 


By C. D. Perrine. 


In the course of a study of the nebulae and the early-type stars 
photographs have been secured of the brighter of such stars within our 
reach, which show H emission. 

The observations were secured with the astrographic refractor and 
a 5-inch prism of light flint glass having an angle of 20° and a deviation 
of about 13°. The combination is used as a prismatic camera and 
gives spectra in good focus over the ordinary photographic region 
from about 4 3600 to 45000. The He and H line of calcium are easily 
separated in stars having fine lines. The dispersion is about 35A_ per 
millimeter at Hy. The edge of the prism is set parallel to a circle of 
declination and the spectra widened by moving the telescope in right 
ascension backward and forward by means of the slow motion. 

Thus far 43 such stars* have been observed in the ordinary photo- 
graphic region. It is planned to extend these observations to the Ha 
region and to observe the fainter of these stars also as soon as more 
powerful equipment is available. 

Changes appear to have occurred in so many of these stars since 
their earlier observation, chiefly by Harvard observers, as to justify a 
preliminary note on the subject. Of the 43 stars observed, one. 
» Centauri, has lost all of the four emission lines of H noted by Har- 


* 37 of these stars were taken from the list in Annals H. C. O. Vol. 56, p. 182. 
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vard observers from 1890 to 1897 inclusive; 13 others have lost one or 
two emission lines and 7 appear to have had one or more A lines 
brightened. There are several others in which changes are suspected 
It is recognized that there is considerable uncertainty in determining 
whether real changes have occurred or not in phenomena of this na- 
ture, especially when the photographs have been secured with different 
instruments. The case of » Centauri is so striking, however, and so 
fully established as to put beyond doubt the possibility of change, not 
only in the Hf line whose variability has been fully proven at 
Harvard, but in all of the H lines which have been observed as emis- 
sion. It seems probable that changes will be confirmed in the greater 
part of those now under suspicion. The following tables contain those 
stars which it is believed have lost one or more of the # lines of emis- 
sion and also those which appear to have had one or more of these 
lines brightened. 
TaBLe I. 


DISAPPEARANCES OF Bricut LINEs. 


R. A. 1900.0 Declination 
h m 


w Orionis 5 33.9 +4 4 B 
A. G. C. 8518 6 46.1 —32 24 5,€ 
9181 7 10.2 —26 il 8,7 
9198 7 10.8 —26 36 6 
9326 7 148 —36 33 5 
o Puppis 7 43.9 —25 42 7 
E Carinae 9 4.8 —70 8 B 
J Velorum 10 17.2 —55 33 B,7 
A. G. C. 14392 10 28.5 —61 10 8B, 
n Centauri 14 29.2 —41 43 B 
C. DM. — 34°12200 17 46.7 —34 42 8 
31 Pegasi 22 16.6 +11 42 BY 
mw Aquarii 22 20.2 +0 52 ¥ 
Taste II. 
APPEARANCES OF BriGHT LINES. 
h m ° 
A. G. C. 7191 5 59.4 —6 42 y (and 6?) 
10 Canis Maj. 6 40.7 —30 58 7 (62) 
H. R. 2690 1, <2 —23 41 y weak bright 
* 2825 * 7 20.1 —16 0 25 
A. G. C. 10963 8 9.7 —35 36 € 
A. G. C. 18859 13 47.7 -46 38 e¢ 
8 Piscium * 22 58.8 — 3 17 25 


Our observations fully confirm Campbell’s conclusion (Astrophysical 
Journal, 2, 181, 1895) that the intensities of the bright lines decrease 
as we approach the violet. There can be no doubt that such is the 
established law among these stars, nor of its importance. 


* It is not known if the spectra of these stars cover the regions of the lines 
6 and «. 
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In addition to this conclusion, several others can now be tentatively 
drawn, viz. 

A. That this condition of H emission is not a permanent condition 
but, in many cases at least, is a comparatively transient phase. 

B. That in all of the cases suspected, the disappearance of emission 
has been of the Aigher lines. Not a single case has been observed in 
which the lower lines have disappeared before the higher members of 
the series. 

C. The emission which has made its appearance is always of the 
shorter wave-lengths, but never leaving a gap in the series. These 
bright lines form a continuous portion of the series, without gaps. 

D. Many of the B and some of the early A type stars, which show 
no definite bright lines, have one or both borders of some of the H 
absorption lines brightened slightly. This has been observed also in 
Helines. Traces of other emission have also been noted in some cases 
almost enough to justify their inclusion as O type. 

There can be little doubt that all of these conditions are evidences of 
unusual activity of some kind. In my opinion, they point with equal 
strength to the conclusion that such activity as it increases, progresses 
toward the shorter wave-lengths and with a decrease in the reverse 
direction. This in turn leads not unnaturally to the conclusion that 
temperature plays the leading part in the activities of these stars. 

Messrs. Winter and Symonds have rendered efficient assistance in 
the taking of the photographs. 


THE EARLY SPECTRUM OF NOVA AQUILAE No. 3. 
By C. D. PERRINE. 


A description of the spectra of Nova Aquilae secured at Cordoba in 
June, 1918, with a 5-inch 20° prism on the astrographic telescope. The 
unique feature was the doubling of absorption lines for both hydrogen 
and helium. On the assumption of a Doppler-Fizeau effect the hydrogen 
absorption lines give a velocity of about — 1500 km/sec. There are 
several points of apparent similarity in the behaviour of the hydrogen 
emission in Nova Aquilae to that in early type stars, as regards relative 
intensity, progressive changes, and structure. (Epb.) 


ON A MECHANICAL METHOD OF REDUCING TRANSIT OBSERVATIONS. 


By Epwarp C. PHILLIPS. 


This paper deals with a newly invented device for calculating me- 
chanically or graphically the instrumental correction which must be 
applied to transit instrument and meridian circle observations. The 
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construction, operation and theory of the device, which is extremely 
simple in all these respects, were set forth and a discussion of the 
accuracy obtainable by this graphical method was added. This discus- 
sion shows that for non-circumpolar stars the accuracy is as great as 
is required in transit work even of the very highest precision. Actual 
tests made with a rather imperfectly constructed working model of the 
device showed for stars of declination not over 60° an average devia- 
tion of the corrections determined graphically from the calculated 
corrections of less than 0°.002. A slight modification in the operation 
of the device enables the computer to calculate the corrections for 
circumpolar stars to three significant figures. 

The chief advantage claimed for the device is its speed of operation; 
it requires between twenty and thirty seconds for each complete 
reduction. 

A working model was placed on exhibition for the inspection of the 
members of the society. 


NOTES ON THE SPECTRUM OF NOVA AQUILAE. 


By J. S. PLASKETT. 


This paper gave preliminary results from 60 spectra of the Nova 
obtained at the Dominion Astrophysical Observatory, Victoria, B.C., 
from its appearance until August 5. These spectra showed that the 
Nova followed closely the usual developments, changing from absorp- 
tion to the nova emission type and thence to the nebular form. The 
most striking features of the spectra are the behaviour of the hydrogen, 
the calcium, and the displaced metallic lines. The hydrogen appeared 
at first as weak emission, abruptly ended on the violet side by strong 
generally sharply defined absorption. As the emission strengthened, 
the absorption lines doubled, became single, closely doubled, single 
and disappeared. The absorption lines are displaced at Hy about 
20.5 A on June 10, gradually increasing to 25.4 A on June 24. On one 
plate on June 19 nineteen consecutive hydrogen lines were measured, 
the wave-lengths agreeing within about one-tenth angstrom of the 
wave-lengths computed by the Balmer formula, changing the constant 
from 3646.13 to 3625.78 for June 15, to 3624.99 for June 19, to 3625.8 
for June 24. The displaced metallic lines, mostly enhanced Ti, Fe, Sr, 
Cr, appeared on the spectra from June 10 to 15, their displacement 
being the same as that of the hydrogen lines and changing from time 
to time with the latter. This displacement can hardly be due to velo- 
city as this would entail a speed of 1400 or 1500 km per sec. while the 
second series of hydrogen absorption would require a velocity of 
2300 km per second. 
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The most remarkable behaviour of the gases is exhibited in the H 
and K lines of calcium which take three forms—emission not strong 
but surely present; displaced absorption of the same character and 
amount as the hydrogen and changing in position like the latter; and 
narrow sharp stationary H and K lines nearly in normal position and 
present in all the early spectra. These lines are very accurately meas- 
urable and although they show some indication of a cyclic change in 
velocity, this is very close to the probable error of measurement and 
is not considered established. The mean velocity on 17 plates is —19.7 
+ 0.4 km per sec., and the probable error of a plate 1.7 km persec. It 
seems hardly reasonable to believe that the emissive calcium vapor, 
that giving the displaced lines whose position changes from 20A to 
25A to the violet in a week, and that giving the narrow sharp lines 
constant in position with a velocity towards the sun of nearly 20 km 
per second, can all have the same relative positions with respect to 
the star. The conditions seem to indicate a surrounding envelope of 
cooler calcium vapor undisturbed by tremendous cataclysm occurring 
in the vapor present in the star itself. 


THE 72-INCH REFLECTING TELESCOPE. 


By J. S. PLASKETT. 


The mounting of the telescope was completely erected in its obser- 
vatory near Victoria, B. C., in October 1917 but the principal mirror 
was only completed in April 1918, installed on the telescope and 
observing begun in the first week in May. 

The mirror was tested at the centre of curvature in the optical shop 
of the makers, the John A. Brashear Co., both visually and by the 
Hartmann method, the results showing a very fine figure indeed. The 
maximum longitudinal aberration at the principal focus was at a zone 
of 19 inches radius and amounted to 0.25 mm. Further tests after 
installation by the Hartmann method confirmed these values but showed 
that only when the temperature had been constant for several hours 
before the test did the figure approach that given in the shop. The 
provision of an insulating covering entirely enclosing mirror and lower 
section of the tube reduced the temperature change within to less than 
one third of that in the dome and made, under the generally very 
small daily range at Victoria, a working figure practically perfect. 

The experience in the operation of telescope and dome proves how 
well they have been designed and constructed, for not only is the driving 
remarkably accurate but the arrangement of the operating mechanism 
and setting circles is such as to permit of setting the telescope rapidly 
and accurately. The time required from the end of the exposure on 
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one stellar spectrum to the beginning of that on the next is less than 
5 minutes, and as the optical qualities are excellent and the seeing 
conditions generally good, spectra can be obtained very rapidly and 
the equipment is undoubtedly exceedingly efficient. 


THE RELATION OF PROPER MOTIONS TO SPECTRA. 


By Epwarp C. PICKERING. 


Proper motions have been derived graphically for about three 
thousand stars in the Gesellschaft zone —10° to —14°. Each of these is 
contained in four or more catalogues. They have been grouped and 
discussed according to their right ascension, declination, photometric 
magnitude, class of spectrum, proper motion in amount, and proper 
motion in direction. It appears that the proper motion is greatest of 
stars of Class GO, amounting for 247 stars to 10’°.9 per century. It 
decreases in both directions in the sequence, becoming about 4” for 
stars of Classes B and A, and also for Class M. Two stars, Nos. 8146 
and 8148, although more than two degrees apart, have the common 
proper motion, 34”’, 92°. Several other less striking cases have been 
found. The Milky Way appears to consist almost entirely of stars of 
Classes B and A. Stars of Class G are actually less numerous there 
than in other portions of the sky. Accordingly, without stars of Classes 
B and A, the Milky Way would appear as a dark, rather than a bright 
portion of the sky. 


THE VARIABILITY OF ANTIGONE (129) 


By Susan RAYMOND. 


For the past few years Harvard has been collecting material for a 
study of the photographic magnitudes of the asteroids, for the purpose 
of discovering, if possible, new variable asteroids, or in the case of 
those already known to be variable, of obtaining further information 
in regard to their light-curves. Between January 1916 and June 1917 
about thirty of these objects were photographed, among them the well- 
known variables, Eros and Eunomia, and a third, Antigone, was 
discovered to be variable. 

The method of observation used with the asteroids is not the usual 
direct estimate method ordinarily employed with variable stars. The 
plates are taken in a particular way. First there is an exposure of 
ten minutes on the Pole and then a series of exposures on the asteroid 
region, usually twelve or fifteen in number, varying in length of expos- 
ure from two to ten minutes in the following order: 10, 5, 2, 9, 2, 5, 
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10, 2,5, 10. For a study of each plate, a series of suitable comparison 
stars is marked and then the images measured with a scale in the 
following order: the stars of the North Polar sequence, the series of 
images of the asteroid, the series of images for each comparison star, 
the images of the asteroid a second time, and the stars of the North 
Polar sequence a second time. A reduction of these scale measures 
gives immediately the magnitudes of the comparison stars on the scale 
of the North Polar sequence, and the magnitude of the asteroid for the 
time of each exposure, on the same scale. 

By this method Antigone was observed and studied both at the 
opposition of 1917, when it was first discovered to be variable, and 
again this summer at its 1918 opposition. From the data at present 
available it is found to have a range of variability of about half a 
magnitude, from 10.5 to 11.0 (photographic), with a period of approx- 
imately two and a half hours, or a tenth of a day. 





THE SOLAR ECLIPSES OF 1918 JUNE 8, AS OBSERVED IN OMAHA. 


By WILLIAM F. RIGGE. 


Although the distance of Omaha from the track of totality was 
greater than Frost in the May number of Poputar Astronomy had 
assigned as a limit, visual observations were attempted with a Steinheil 
grating spectroscope, but the sky was not clear enough for the purpose. 
The work done was then confined to noting the contacts. The sun’s 
image was projected upon a white screen attached to the eye end of a 
five-inch equatorial. It was about five inches in diameter, and was 
very steady. The contacts were recorded on a chronograph, and time 
observations secured the night before and after with a _ three-inch 
transit. The first contact was noted 11°.4 and the last 12°.8 ahead of 
the computed times. The possible error of the first does not exceed 
2 seconds and of the last 5 seconds. 


A DIFFERENTIAL GRAVIMETER AND ITS APPLICATIONS. 


By Luis Ropés. 


A new device is explained for detecting small changes in the value 
of g chiefly if they take place suddenly. 

The principle lies in the use of a weight, mg,asa means of producing 
a certain pressure in a volume of gas; the gas will behave itself as an 
ideal spring contracting or expanding in accordance to the change of 
pressure*originated by the change of gravity, so as to have the incre- 
ment of volume a function of the increment of g. 
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The application of this principle is made practical by a double 
arrangement: 

First—By having a volume of gas, V, under the pressure of another 
equal volume of the same gas, V’, plus the weight of a column of 
quicksilver, 4, the terminals of which are relatively broad. The pressure 
at V will then be P = p+ Ah; as soon as the mercury changes its 
weight due to the change of gravity, equilibrium will not subsist any- 
more and the pressure P at the volume V will be able to raise the 
column of quicksilver A a little higher, until this increment of height 
together with a corresponding increment of pressure at V’ due to the 
reduction of this volume, will re-establish the equilibrium under the 
new conditions P’ = p’+ h’ or P =p’ +h+ ah; the formula 
giving theoretically the increment af being 
Ag h 


g (2p + A)s 
i+ V 


Ah = 





where s is the terminal surface of the column of mercury, and V one 
of the two equal volumes of gas. 

Second—By measuring experimentally, instead of Ah which is 
always very small, the increment of volume which is obviously AA x s. 
This increment of volume is detected by dividing V’ into two halves 

, , 

4 and - united by means of a capillary tube containing a drop of 
ether, alcohol or oil (according to the degree of sensitiveness wanted) 
this index will be carried on along the tube in accordance with the 
changes of volume. 

The effect of the temperature is studied and the conditions are 
determined for obtaining results of scientific value. 

Among the principal applications of the instrument are: the study 
of the force of gravity by laboratory work, the possible connection of 
earthquakes with small changes of g, and the measuring of heights 
independently of the atmospheric pressure. 

The instrument can also be easily used as an accelerimeter. 


ORBIT OF ¢ URSAE MAJORIS, 21306. 
By Henry Norris RUSSELL. 


The elements derived are: 
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These elements should be regarded as provisional, and as representing 
approximately the minimum period consistent with the observations 
up to date. A much longer period, with a correspondingly larger 
orbit, would give a very similar representation of the observations. The 
eccentricity, however, must in any case be high, and the periastron 
passage must be not far from the present date. 


NOTES ON SOLAR ROTATION. 


By CHARLES E. St. JOHN AND LouIsE W. WARE. 


A. The series of solar rotation observations is now in its fifth year. 
In accordance with the original plan the same instruments, observers, 
and measures have been employed, and it is hoped to continue them 
throughout a sunspot cycle. 

B. The variations during the period 1914-1918 show no evidence of 
periodicity and apparently depend upon temporary local conditions in 
the solar atmosphere and in particular upon the high differentiation of 
the sun’s surface furnished by a solar image 420 mm in diameter. 

C. The slight indications of changes in the sun’s rotation shown in 
the past are of such an order that they may in great probability be 
referred to temporary conditions then prevailing in the sun or to other 
circumstances of the observations. 

D. The reflecting prism system in use consists of three prisms each 
2 mm long, two taking light from one limb and one from the other 
limb. By rotating the spectrograph the east and west limbs are inter- 
changed on the prism system. It was hoped by such an interchange 
to obtain a check upon the observations, but differences amounting at 
times to several per cent often appear. 

E. The differences are real. Upon exposures taken in immediate 
succession, with interchange of prisms, differences of 6-7 per cent are 
found for the two exposures, while the individual lines are measured 
with a mean deviation of a third of one per cent. 

F. The differences are due to solar conditions. In using the red 
region of the spectrum it was found that the atmospheric lines are 
undisplaced upon plates showing extraordinary displacements of the 
solar lines, and simultaneous observations taken with a duplicate prism 
system and an image 164 mm in diameter, in which case the integrat- 
ing action is much greater, show normal displacements, while the 
corresponding observations on the large image show great irregularities. 

G. An important result appearing in the course of the investigation 
is that a short series of observations may lead to misleading conclu- 
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sions, and that in attacking such questions as possible differences 
between the solar rotation in the two hemispheres, or the variation 
with latitude, observations should cover extended periods of time. 

H. The differences in rotation depending upon line intensity or level 
shown by Ha and the strong magnesium lines have been confirmed by 
observations upon the high level H and K lines of calcium and the 
low level lines of the nitrogen (cyanogen) band in the same region. 
These two groups of lines represent the most extreme differences in 
level with which we are at present acquainted, and should give the 
widest range in rotation. The H and K lines show at the equator 
10-15 per cent greater displacements than the weak band lines and for 
higher latitudes the differences increase, while the He line showed, 
according to Adams, 3 per cent higher velocity at the equator than the 
reversing layer. 


SPECTRUM OF BAILEY’S VARIABLE STAR No. 95 
IN THE GLOBULAR CLUSTER M3. 


By R. F. SANForD. 


A spectrogram of this star was obtained with a small slit spectro- 
graph at the primary focus of the 60-inch reflector on April 9-10, 1918. 
The total exposure was 11 hours. Examination revealed bright H8 and 
Hy lines on a continuous spectrum of apparently late type. The radial 
velocity from these two bright lines is —300km per sec. A second 
spectrogram taken May 13-14 with an exposure of 13 hours, the density 
of which is better than the first, shows no bright emission lines. From 
an inter-comparison of the intensities of spectra of stars common to 
the two plates it seems likely that No. 95 was fainter on the later date. 
The star is one of over 100 variables found by Bailey in M3, the 
majority of which are cluster variables with periods of about one-half 
day, but he could fit no period to his observations of its magnitude. 
The photographic brightness of No. 95, according to Shapley, is 13.9, 
and it has a large positive color index. 


THE ORBIT OF THE SPECTROSCOPIC BINARY STAR p VELORUM. 
By R. F. SANForD. 


This star (1900 « 10" 33".1, 8 —47° 42’; visual magnitude 4.1, 
spectrum class F2) was announced as a spectroscopic binary by 
W. H. Wright. Nine spectrograms with a dispersion of three prisms 
and twenty-eight with a dispersion of two prisms were available for a 
determination of the orbit of the binary. Among these, eleven were 
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found upon which measures of the wiiadien of the iii star could 
be made. The following elements were obtained; 


P = 10.210955 + 0.000062 days 

T = J. D. 2420259.381 + 0.00015 days 
e = 0.541 + 0.004 

w = 184°.62 + 0°.59 


K = 42.34 + 0.36 km/sec. 
xs = G2 km/sec. 
y = + 19.25 km/sec. 
a sini = 4,981,000 km 
a sini = 6,107, “a km 
m sin*i = 0.281 
m, sin*i = 0. 235 4 


This star is also a visual binary according to See (1897) and Voute 
(1915). See gives the visual magnitudes of the components as 4.0 and 
4.5 and the separation as 0’’.5. No trace of the spectrum of the fainter 
component of the visual pair was obtained. It would seem that the 
difference between the magnitudes of the two visual components must 
be somewhat greater, photographically at least, than they were observed 
to be by See. 

Using Russell’s determination of the mass of F type stars (in the 
mean about 3©) the inclination of the orbit plane turns out to be 
27°. a and a, are then 10,900,000 and 13,300,000 kilometers respectively. 

The absolute magnitude (about +2) determined by Adams and Joy 
gives a parallax of 0’.036. With this parallax the projected linear 
separation of the components of the visual binary would be of the 
order of 14 astronomical units. 


THE GLOBULAR CLUSTER MESSIER 22 (N. G. C. 6656) 


By HARLOow SHAPLEY AND J. C. DUNCAN. 


The proof of the existence of dwarf stars in globular clusters depends 
upon long exposures with large telescopes. The stars ordinarily photo- 
graphed in clusters are giants. No photograph of the bright Hercules 
cluster (Messier 13) shows stars as faint as the sun. The stars of a 
given luminosity in Messier 22, which is the brightest globular system 
within reach of the 60-inch reflector at Mount Wilson, exceed in appar- 
ent brightness by 0.7 magnitude the corresponding stars of the Hercules 
cluster. Messier 22 is situated at the edge of the dense star clouds of 
Sagittarius, and is noteworthy as being nearer the galactic plane, in 
linear measure, than any other known globular cluster. A three hour 
exposure made with the 60-inch reflector, August 6, 1918, shows stars 
of about the twentieth magnitude. Since the parallax of the cluster is 
0’’.00012, the absolute magnitude of the faintest stars shown is between 
+5 and +6. Therefore the cluster stars at the limit of the plate are 
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dwarfs, equal to the sun in luminosity. The brightest members of the 
cluster have the absolute photographic magnitude — 1.8. All of the 
bright cluster stars are conspicuously red. 

The total number of stars on the plate, which covers a field of two- 
fifths of a square degree, is 75,000. Probably one-third of these are 
cluster stars. The ellipticity of the cluster, which is distinctly shown 
by counts, is evident on the photograph; the major axis is parallel to 
the galactic plane. 

(To be Continued.) 





IN PRESENCE OF DIVINE INFINITUDE 
CHARLES NEVERS HOLMES. 


He who unhumbled stands at dead of night 
Beneath the open window in the sky 

And unresponsive scans yon star-gems bright, 
Resplendent beacons sparkling low and high, 
That all alone beholds God's firmament 
Without an inspiration or a thrill _ 

And kens no grandeur in its grand extent 
When summer's moon shines over dale and hill, 
He who stands thus is stolid like the dead 
And looks with eyes—alas !—which cannot see 
The glory that is gleaming overhead, 

The glimpses of undreamt sublimity. 


When Vega—brilliant, blue and beautiful—is scintillating near the 
zenith, when Arcturus—gigantic, golden and grand—is glittering west- 
wardly, when Antares—ruddy rival of our planet Mars—is glowing 
amid the southwest, and when Altair—paly yellow in hue—sparkles 
southwardly, when Spica has almost set in the west and Capella has 
disappeared in the north, when clocks are announcing the hour of 
ten, then the mild firmament of midsummer is sparkling and scintil- 
lating above us. It is indeed a glorious firmament which gleams 
overhead, not only exhibiting those suns of night that were mention d 
but also suns and constellations like Arided, Alpheratz, Cygnus and 
Andromeda, the Square of Pegasus, the Cross of Cygnus, the Northern 
Crown, and many others. Moreover, it is indeed a stupendous and 
titanic firmament into whose unfathomably profound depths our human 
eyes, assisted by the larger eye of the telescope, can penetrate but a 
comparatively short distance. And far too few of us ever give more 
than a hasty glance at the sparkling splendor in night’s darkened 
dome. There are too few of us who really realize that this dark- 
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ened dome possesses a height probably illimitable. Yet both height 
and depth of our star-lighted firmament are at present incalculable— 
incomparable. And many a man gazes upon the darkened skies with 
eyes which are astronomically blind, although 


Above him yawn abysmal gulfs of space! 
Mysterious, majestic, silent, cold, 

Ablaze with stars that shone upon our race 
When Joseph by his relatives was sold, 
Before him looms the sky like scroll unroll’d, 
Inscribed with symbols gleaming brilliantly, 
Far, far remote, yet those that furthest be 
Reveal no limits save Infinity. 


Most of us gaze upon and admire the star-bespangled heavens with- 
out due consideration of the boundless heights above the sparkling 
suns and constellations. To those of us who have never travelled 
“around our world”, a distance of 25,000 miles seems very large. Yet 
the distance to our moon is about 10 times as far, to our sun 3,700 
times, and to the outermost of the planets, Neptune, more than 100,000 
times as far. And from the planet Neptune to the nearest known sun 
of night there is a stupendous gap of space to bridge which would 
require more than three billions of our earth’s placed side by side. And 
the remoteness of some suns has been measured with results which 
indicate that their light-rays (speeding 186,330 miles per second) reach 
us after a journey of 500 or more years. Such very remote sun's are 
probably within our own universe, that is, within the universe bounded 
by the so-called Milky Way. Nevertheless, the farthest star in that 
dim and distant Milky Way is really quite near to us compared with 
stars in other universes which it is very reasonable to believe exist 
amid the cosmos of Creation. Indeed, it is more than probable that 
other universes are situated in space a million, a billion or a trillion 
times as remote from our own universe as our tiny planet-home is 
distant from the furthest sun in the Milky Way. In fact, the possible 
remoteness of universes in an illimitable Cosmos is far beyond the 
comprehension of even the highest trained terrestrial intellect. Truly, 
with respect to such an illimitable Creation, we may exclaim: 


It is unbounded heights to which no flight 

Of wildest human fancy yet can soar, 

It is unfathomed depths wherein star’s light 
Could fall for ages—and forever more. 

A Cosmos having neither death nor birth, 
Whose evolution has no boundary, 

Where sun and moon are ciphers like our Earth 
And time itself is a nonentity. 
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In an unknown region amid this illimitable Cosmos—it may be in 
the very smallest of all universes—our human race is dwelling upon 
the surface of an utterly insignificant planet. This planet-home of ours 
was evolved out of chaos just as its universe has been evolved from 
chaos, and just as other universes are at present, in all probability, 
developing out of chaotic conditions. Through ages and ages the 
leaven of gravitation has been constantly at work, assisted by other 
forces, creating order out of confusion, until today we are living upon 
a planet which possesses a regular orbit, and amid a solar system the 
rotation and revolutions of whose satellites are calculably methodical. 
With our own solar system we are very well acquainted but with the 
planetary systems of other suns inside the confines of our Milky Way 
we are not as well acquainted. Nevertheless, after nightfall, these 
other suns of our local Universe shine and sparkle above us. How 
brilliant and beautiful they are—these star-jewels adorning the dark- 
ened dome of Creation. How often and earnestly must the untaught 
astronomers of prehistoric eras have studied these scintillating stars 
and their associated constellations. ; 

Beneath the Milky Way’s stupendous span, 
Around the suns which stud yon darkened dome, 
Unseen by eye of telescope or man, 

A myriad of planets whirl and roam ; 

A myriad of atoms, of which earth 

Is only one, to whose small surface we 

Are chained like captives from our hour of birth, 
Adrift amid a calm and cosmic sea, 

Lost yet remembered in Immensity, 


There is indeed more than.a suggestion of some Higer Power presid- 
ing over the titanic destinies of the infinitude surrounding us. This 
fact is evident from the absolute regularity of astronomical laws as 
well as from the general appearance of sidereal space. Right before 
our very eyes there is going on, night by night, year by year, the grad- 
ual development of chaos into order, and of a less advanced order into 
more stably established conditions. And if such development is going 
on, if their exist certain beneficial and immutable laws governing suns, 
satellites and nebulae, there must be a Supreme Original for all this 
development and for all these laws. Surely such stupendous develop- 
ment and such rational laws did not and do not “just happen”. There 
is, beyond every shadow of doubt, an incomprehensible Intelligence, an 
incomparable Higher Power, that has planned and created for wise and 
sufficient reasons these suns, satellites and nebulae—this marvellous 
and mysterious Cosmos. Certainly everyone of us is in the presence 
of divine infinitude when he gazes upon and into the illimitable star- 
lighted firmament— 
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And he that stands alone at dead of night 

Beneath the open window in the sky, 

Who watches from his world yon sun-gems bright, 

Resplendent beacons sparkling low and high, 

Should stand most humbly and responsively 

As though the God of life and death were nigh, 
Who guides the Planet-home of you and me, 
And steers the stars throughout Eternity! 


Newton, Mass. 
41 Arlington St. 





TABLES FOR DETERMINING APPROXIMATELY THE 
OUTLINE OF THE REGION OF VISIBILITY 
OF AN OCCULTATION, 


ARTHUR SNOW. 


(Communicated by Rear Admiral Thomas B. Howard, U.S. Navy, 
Superintendent U. S. Naval Observatory.) 


In connection with the data relative to occultations, published in the 
American Ephemeris and Nautical Almanac, certain conditions are 
given which are presumed to determine the question of the visibility 
of an occultation at a given place. It will often be found, however, that 
the occultation is in fact not visible even thougk all these conditions 
are fulfilled. The reason for this is that the general “Limiting Parallels” 
of latitude of an occultation correspond necessarily only with those 
meridians of longitude which pass, the one through the extreme north- 
ern and the other through the extreme southern point of the region of 
visibility, while for any given longitude the limiting parallels of latitude 
are usually much nearer together than are the general Limiting 
Parallels. 

Having frequently encountered this difficulty, the writer, in order to 
avoid the labor of a special computation in each case, has prepared for 
his own convenience a set of tables, which are given in abridged form 
below and are to be used in connection with the “Elements” published 
in the American Ephemeris. The outline of an occultation on the 
earth’s surface resembles that of an eclipse, its extent from north to 
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south, however, being in general only about one half as great. By 
means of these tables there may be obtained in a few moments of time 
the approximate latitudes and longitudes of three points on either the 
northern or southern limiting line of the occultation, two of the points 
being at the extremities of the line and one near the center. They are 
here designated as the Western Point, Central Point, and Eastern 
Point, of the Northern or Southern Limiting Line, and are abbreviated 
“W. Point”, “N. Line”, etc. In many cases the determination of one of 
the Central Points will decide the question of the visibility of an occul- 
tation at a given place, taking into consideration the fact that the 
motion of the occultation path is to the north or south of east accord- 
ing as yp’ is positive or negative, and that when the star’s declination is 
north the ends of the limiting line curve to the south, and vice versa. 
The positions given by these tables will usually be correct within one 
or two degrees, except near the poles where accurate positions are 
seldom required. 

The procedure is as follows :— 

Take from the table of “Elements for the Prediction of Occultations” 
in the American Ephemeris the quantities § (Apparent Declination), H 
(Hour Angle, which should be converted from time to arc), Y, and p’. 
— Y,or the Ephemeris Y with sign changed, is also used in these tables. 

Using these elements as arguments, take from Tables I-VI for each 
point whose position is required, the quantities », 4H, S, ¢, 7, and A, 
observing carefully the explanations given at the foot of each table. 
From the two parts of Tables III and V will be obtained two values of 
S and +, of which one will refer to the Western and the other to the 
Eastern Point. 

The following formulae will then give the positions of the various 
points, the values to be used in each case being, of course, those which 
refer to the particular point whose position is to be determined. 





Central Point, Northern 
Limiting Line 
Latitude — 6+ w 
Longitude = H + AH 


Western Point, Northern or 
Southern Limiting Line 
Latitude = ¢ (Table IV) 
If ¢ and 6 have the same sign— 


Longitude = Long. of Central Pt. 
+ 180°-—7r—A 


If ¢ and 6 have opposite signs— 


Longitude = Long. of Central Pt.-+ A —r 


Central Point, Southern 
Limiting Line 
Latitude = 6 — w 

Longitude = H — AH 


Eastern Point, Northern or 
Southern Limiting Line 
Latitude = ¢ (Table IV) 
If ¢ and 6 have the same sign— 


Longitude = Long. of Central Pt. 
+r+A — 180° 


If ¢ and 6 have opposite signs— 
Longitude = Long. of Central Pt.4+-7— A 
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56 
55 


| a 7 
\ 0° 5° 10° 15° 20° 25° 30° 35° 40° 45° 50° 55° 60° 65° 70° 75° 80° 85° 


The argument ¢ is the latitude obtained from Table IV 
Disregard signs of ¢ and 6. 


90 90 
84 78 
79 66 
73 53 
67 37 
60 0 
53 
46 
37 
26 

0 


As an example, take the occultation of 56 Tauri, Feb. 8, 1919 (American 
Ephemeris, 1919, page 571). 


Declination, 


5 = + 22° 


Hour Angle, H = + 95° 
Northern Limiting Line 


Central 
Point 
w +23° 

Ss 
Latitude +45° 
AH + 1° 

T 

A 


Longitude +96° 


Western 
Point 


430 
+16° 


25° 
84 
+167 


Eastern 
Point 


+46 
+25° 


23° 
79 
+18° 


Y=-+ 11 
y =+ .05 


Southern Limiting Line 


Central Western 
Point Point 


+ 9° 

+25 
+13° —14° 
7 

25° 

84° 
+94° +4153° 


Eastern 
Point 


+8 
— 4° 
26° 


88° 
+32° 


These results show that this occultation is visible throughout the United States 
except the northwestern portion, and in Mexico and the West Indies. The Northern 
Limiting Line crosses the United States from Central California in a north easterly 


direction through Michigan. 


north eastern coast of South America. 


The Southern Limiting Line apparently grazes the 
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THE GEGENSCHEIN AND ITS POSSIBLE ORIGIN. 


EK. E. BARNARD. 


In Poputar Astronomy, 7 (1899), 169, I have given a paper on the 
gevenschein with observations of its position by the writer on 73 dates 
from October 1883 to February 1899. These observations showed that 
this object is always closely 180° distant in longitude from the sun, and 
on the ecliptic. Since 1899 I have scattering observations of it, but 
they are not frequent enough to be of any special value. The gegen- 
schein is always best seen in September, October and November. It is 
then largest and brightest. I decided this fall to make another, more 
careful set of observations of its position at the time when it would be 
best seen. These observations were made on every possible occasion 
when the moon and the weather permitted it to be seen well enough 
for location. It was thus carefully observed on ten dates and the 
results are contained in the accompanying table. 


PosITIONS OF THE GEGENSCHEIN IN 1918. 








| Longi- |Longi- Lati- 
Date G.M.T. 2 1918.0 |5 1918.0 Hour tude tude | Diff. tude 
Angle | Gegen. | Sun Gegen. 
h m h m fe ° h m fo ° ° ° | 
1918 Sept.27 16 30 0 21/41 29-1 20 5.4 184.2| 178.8| —0.7 | 
Oct. 2 16 20; © 38/+5 11-1 25)! 10.1 189.2! 179.1) +4. | 
3 (15 50| 0 32/4+ 4 10\—1 48 9.0 190.2) 181.2) +0.0 | 
8 |18 30! 0 55/4+ 4 3140 49] 145 195.2| 180.7; —1.3 | 
9 |14 20| 0 56/+6 1/-3 19] 152 196.0 180.8 +0.0 | 
29 (20 15, 2 20 +14 3642 32) 37.6 | 216.1. 178.5) +0.5 | 
Nov. 4 |17 35) 2 33\+14 2740 3) 40.5 | 222.0| 1815) —0.5 | 
5 18 0 2 45/417 340 19 | 440 | 223.0 179.0; +1.0 | 
8 118 0} 2 51 417 51/40 25) 45.7 | 226.0| 180.3| +41.3 | 
9 18 O 3 2|418 4440 18 | 483 | 228.0 179.7) +15 | 
| | 27.0 | 207.0 180.0; +0.3 | 
| | +0.2| +0.2 | 


These give, difference longitude = 180°.0 


These positions show quite clearly that the gegenschein is on the 
ecliptic and exactly (180°) opposite the sun. My previous observations 
(P. A. 7, 169) also proved this fact. It is not probable that this condi- 
tion can exist for any celestial body. It seems certain from this exact 
opposition to the sun that the phenomenon is in no sense a celestial 
one, and that its explanation must rest alone in the earth and the sun. 
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It is useless to make any further observations of its position for its 
place can be predicted with the utmost precision from the known 
positions of the earth and the sun. 

To get a good location requires care and patience, for it is often very 
large and always very diffused. The more familiar one becomes with 
it the larger it appears. I have seen it 40°, 50° and even 60° in diam- 
eter when it would seem to fade insensibly into the night. Under 
these conditions it has been round and very gradually a little brighter 
towards the center. I have found that the best way to locate it is to 
select some small star near the center and then after carefully exam- 
ining the gegenschein with respect to this star to decide on the relative 
position of its center; then from the known position of the star obtain 
the position of the gegenschein. But this requires much care and 
patience. One can easily be several degrees in error. By the proper 
amount of care, however, the gegenschein can be located to within 
something like one degree, as will be seen by the probable errors of the 
ten observations of this year. 


| A + 0°.7 | A+ 0°.2 
Single observations 
| B+ 0°.6 


B + 0°.2 

On four dates the observations were made at considerable east hour 
angles. The others were west, and, with one exception, quite near the 
meridian. The results do not seem to show any parallax, as will be 
seen from the following: 


East of meridian ©\ — GA = — 0°.03 (4 obs.) 
West of meridian © — GA = — 0 .05 (6 obs.) 


The gegenschein has always seemed to me to be due in some way 
to a concentration of the sun’s light by refraction in the atmosphere 
(opposite the sun) as if the atmosphere acted as a spherical lens. If 
this is so then the gegenschein has no more interest than twilight or 
dawn. To this theory is opposed the question of parallax. As projected 
on the landscape the rainbow has a great parallax but if it were seen 
against the stars it would have only the parallax of the sun. May not 
there be in some way a similar effect (though the two things must be 
entirely different) in the case of the gegenschein that would account 
for the want of any large parallax? Ido not believe that any one 
else has ever offered this explanation. The only other theory that 
seems plausible from the conditions is that of a tail to the earth, a 
theory that was offered, I believe, by Mr. Evershed. The parallax 
objection holds also in this case. 
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In the present observations I have taken time not only to locate the 
object as accurately as I could but also to study its appearance. On 
page 175 of the article previously referred to I have said: “When well 
seen the gegenschein does not seem to be extremely far away, indeed 
it always appears to me to be an illumination of our own atmosphere 
and not a distinct celestial body.” The more I have studied the subject 
the more I am convinced that the gegenschein is simply an illumination 
of our atmosphere by the sun’s light, through refraction. 

Apparently there is one other drawback to the atmospheric theory 
of the gegenschein. I have a great many records which show that it 
is not always round, but sometimes seems much elongated. This 
apparent elongation repeats itself each year at about the same time— 
in the latter part of October. I have thought this might be due to two 
things. {1) The projection of the gegenschein on a zodiacal band. 
There seems to be such a band in that region and it is often mentioned 
in the records in connection with the gegenschein. (2) The interfer- 
ence of moderately bright stars such as those in Aries, which might 
tend to obliterate the north and south extent of the gegenschein. 
During the present observations I have tried to decide this question, 
and I get the impression that both these factors have something to do 
with its apparent form. But at present this question remains an 
uncertainty. 

The following brief notes are taken from my observations this year. 

Sept. 27 Large and round. 

Sept. 30 30°—40° diam. V. diffused, but brighter in middle. 

Oct. 2 V. large; round; 30°—40° diam. 

Oct. 9 V. large; round; 40°—50° diam.; brighter in middle. 
No zodiacal band. 

Oct. 29 Perhaps elongated. A zodiacal band from it to the east. 

Nov. 4 _ Large, possibly elongated. 

Nov. 5 Large round (?). 

Nov. 8 Large; roundish; quite dense: zodiacal band to the 
east; possibly a wide zodiacal band to the west. 

Nov. 24 South of the Pleiades. It seems to be mixed up with 
a zodiacal band. 

On October 29 my notes also say, “It is large and round and perhaps 
as large as when last seen before the moon interfered. It was neces- 
sary to hide the brighter stars in Aries. It is possible that their 
presence has given the appearance of elongation.” 

The best explanation of the cause of the gegenschein from a mathe- 
matical standpoint is given in a paper by Dr. F. R. Moulton in the 
Astronomical Journal, Vol. 21 (1900), 17, where he shows that it may 
be due to the accumulation of meteoric matter some 930,000 miles 
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outside the earth’s orbit, through the attraction of the earth and moon 
and the sun. He says (page 20), “Suppose a meteor is revolving 
around the sun in a circular orbit at a distance of about 900,000 miles 
greater than the mean distance of theearth. It will be moving a little 
more slowly than the earfh, which will gradually overtake it in longi- 
tude. As it gets near to opposition to the earth the perturbations of 
the earth will begin to become sensible. They will retard it in its orbit, 
and draw it in towards the sun. The secondary effect of the latter is 
to accelerate the motion. When it gets to opposition it will be subject 
to the attractions of both the sun and earth in the same direction. 
This is equivalent dynamically to increasing the mass of the sun, and 
it will accelerate the motion of the meteor. At the proper distance 
from the earth its angular velocity will equal that of the earth. More 
over the perturbations on the meteors at all distances will tend to 
bring them into the plane of the ecliptic, so that there would be a 
condensation from that cause aside from the other, and besides it 
would be the greatest in opposition. 


* * * * * * * * * & * 


“Instead of being opposite the earth the point (A) will be nearly 
opposite the center of gravity of the earth and moon, and consequently 
the Gegenschein will have a monthly oscillation in longitude.” , , , 

While this ingenious theory could account for the gegenschein, I do 
not think it is the true explanation. 

Yerkes Observatory, 
Williams Bay, Wis. 
1918 December 20. 





SCINTILLATIONS. 
“Twinkle, twinkle little star, 
How I wonder what you are.” 


With your winking and your blinking, 
You have set my mind to thinking, 
On the wonder of your light, 
Now so faint and now so bright, 
On the changing of your hue, 
Now so red and now so blue. 
Tell me star, of what you are. 


Are you laughing, telegraphing, 

As you scintillate and coruscate, 
At the mystery of your history, 

‘Yond the ken of blundering men? 
Are you a sun, two or one? 

Have you any planets, or many ? 


Tell me star, are wise men there? -W. 








moziuon a6v8 





moziuon asv™ 
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PLANET NOTES FOR MARCH, 1919. 


The Sun will move in a northeasterly direction during this month. It will 
cross the equator on March 21. This will therefore be the date of the vernal equi- 
nox, and the calendar date for the beginning of spring in the northern hemisphere. 
It will move from the constellation Aquarius into Pisces. 
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SOUTH MORIZON 


THE CONSTELLATIONS AT 9:00 P. M. MARCH 1. 


The phases of the moon for this month are as follows. 


New Moon Mar. 2 at 5 am. CST. 
First Quarter s * § ee ~ 
Full Moon 16 “ 10 A.M. 


Last Quarter m6 lCUPM. . 
New Moon si * 6 OS oP. . 





wrest morizon 
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There will therefore be, as indicated, two new moons during this month, which is a 
somewhat unusual circumstance. 


Mercury at the beginning of the month will be a little to the east of the sun, 
although too near to be observed. On March 21 it will reach a position of greatest 
elongation east of the sun. At this time it will also be more than seven degrees 
north of the sun and will therefore be visible in the west after sunset. The sun, 
however, will rapidly overtake the planet after this date, so that Mercury will not 
be visible for very many days at this elongation, 


Venus will be moving eastward more rapidly than the sun during this month 
and will consequently appear higher in the western sky from day to day, A large 
portion of the illuminated disk will be visible from the earth and the planet will be 
very brilliant. Its stellar magnitude for this month is given as —3.4. 


Mars will be too near the sun to be observed during this month, It will be a 
short distance east of the sun, although the sun will be overtaking it. Mars will be 
receding from the earth during this month. 


Jupiter will continue to be very favorably situated for observation during this 
month. On March 28 it will be at a position of quadrature, 90 degrees east of the 
sun. It will therefore be on the meridian at sunset and will be well up in the 
western sky in the early evening. 


Saturn will be a few hours east of Jupiter. It will therefore cross the merid- 
ian about ten in the evening and can be easily observed throughout the month. 


Uranus will be a short distance west of the sun and will be visible only in the 
early morning. At the end of the month it will rise tn the southeast shortly before 
the sun. 


Neptune will cross the meridian about nine in the evening. It will be found 
in the constellation Cancer. 





Occultations Visible at Washington. 


[From the American Ephemeris.} 


IMMERSION. EMERSION. 

Date Star's Magni- Washing- Angle Washing- Angle Dura- 
1919 Name tude ton M.T. f'm N. ton M.T. f'm N. tion 
h m e h m oO h m 
Mar. 6 54 Arietis 6.5 10 10 95 11 02 255 0 52 
8 « Tauri 47 7 03 137 8 01 229 0 58 
8 105 Tauri 6.0 9 31 88 10 37 286 1 06 
11 2BCancri 6.0 8 32 75 9 39 331 1 07 

12 a Cancri 4.3 13 57 66 14 37 343 0 41 
20 « Librae 4.7 10 32 91 11 38 309 1 06 

24 128 B Sagittarii 6.3 13 52 96 15 03 260 1 il 
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Saturn’s Satellites. 


[From the American Ephemeris.| 
CENTRAL STANDARD TIME. 
I. Mimas. Period 0° 22".6. 


1919 b % h b 

Mar. 1 99 E Mar. 8 11.5 W Mar. 16 11.7 E Mar. 24 11.9 W 
2 @s Ez 9 10.1 W 17 103 E 25 10.6 W 
3 Wi 10 87W 18 89 E 26 9.2 W 
3 18.4 W 11 7.3 W 9 7S E 27 7.8 W 
4 57E t 5.9 W 20 62E 28 64W 
4 17.0 W 2 172-8 20 17.5 W 29 16.3 E 
5 15.6 W 13 158 E 21 16.1 W 30 15.0 E 
6 142 W 14 145 E 22 14.7 W 31 13.6 E 
7 12.8 W 15 13.1 E 23 13.3 W 

II. Enceladus. Period 1° 8°.9. 

Mar. 1 14E Mar. 9 66E Mar. 17 11.9 E Mar. 25 17.2 E 
2 10.2 E 10 155 E 18 20.8 E aw 21£ 
3 19.1 E 12 O4E 20 5.7 E 28 11.0 E 
5 40 E 13 93E 21 145 E 29 19.8 E 
6 129 E 14 181 E 22 23.4 E 31 47£E 
7 218 E 16 3.0 E 24 83 E 

South 











North 


SATELLITES OF SATURN, 1919 


Apparent Orbits of the Seven Inner Satellites of Saturn at Date of 
Opposition, February 14, 1919, as seen in an inverting telescope. 


Ill. Tethys. Period 1¢ 21».3. 


Mar. 1 3.8 E Mar. 10 14.2 E Mar. 20 0.7 E Mar. 29 11.2 E 
3 411€E 2 HSE 21 22.0 E 31 85 E 
4 224E 14 88 E 23 19.3 E 
6 19.6 E 16 61£E 25 16.6 E 
8 16.9 E 18 34E 27 13.9 E 
IV. Dione. Period 2° 17°.7. 
Mar. 3 6.1 E Mar.11 9.0 E Mar. 19 14.0 E Mar, 27 19.0 E 
5 21.6 E 14 27E = we 30 12.7 E 
8 154 E 16 204E 25 14€E 
V. Rhea. Period 4¢ 12%.5. 
Mar. 1 26E Mar.10 3.2 E Mar.19 3.9 E Mar. 28 46 E 
5 149 E 14 156E 23 16.3 E 


VI. Titan. Period 154 23,3. 
Mar. 8 9.0 W Mar. 16 7.6 E Mar. 24 0.8 W 
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VII. Hyperion. Period 21° 7".6. 


h h h 


Mar. 4 19.8 E Mar.15 11.8 W Mar. 26 0.1 E 


Vill. Iapetus. Period 79% 22.1. 
Mar. 19 21.8 E 


IX. Phoebe. Period 523" 15.6. 


aPh.—aSat. 5Ph.—éSat. aPh.—aSat. 5 Ph.—éSat. 
m s , ” m s , ” 
Mar. 2 —2 08.9 +12 39 Mar. 18 —2 174 +12 46 
4 10.2 41 20 18.2 46 
6 11.3 42 22 19.0 46 
8 12.4 43 24 19.7 45 
10 13.5 44 26 20.4 45 
12 14.6 45 28 21.0 44 
14 15.6 46 30 —2 216 +12 43 
16 —2 16.5 +12 46 





Phenomena of Jupiter’s Satellites. 
VISIBLE AT WASHINGTON. 
[From the American Ephemeris.] 
CENTRAL STANDARD TIME. 


1919 h m 1919 h m 

Mar. 1 5 37 I Sh. E. Mar. 15 12 46 III Shi. 
6 26 Il Ec. R. 16 6 45 I Ec. R. 
8 03 II Sh. E. 17 6 25 Il SheE. 
§ 6 12 IV Ec. R. 19 5 57 Ill Ec. R. 
is 2 8 Oc. D. 21 9 09 IV Oc. D. 
‘st Wt 10 37 I Oc. D. 
9 38 I ‘eh 11 42 IV Oc. R. 
10 49 I Sh. I. ae 67 «CS UWE we. 
11 44 IT Sh. 8 56 II Oc. D, 
11- $2 I Tr. E. 9 08 I Sh. I. 
11 59 H Tr. E. 10 06 I we. EB. 
13 03 I Sh. E. iM 62 CU Sh. E. 
7 82 Oc. D. 11 37 Il Tr. I. 
10 21 I Ec. R. 23 8 41 I Ec. R. 
8 6 20 I Tr. E. 24 «6 «19 ‘Il Shi. 
7 #03 I Tr. E. 6 24 II Tr. E. 
a Sh. E. 9 03 Il Sh E. 
8 46 Ill Sh.L 26 6 36 Il Ec. D. 
9 01 I Ec. R.- 9 58 Ill Ec. R. 
12 04 III Sh. E. 2. 69 67 iI we i 
13 11 30 I 70. & 11 03 I Sh. I. 
wee TL 11 30 II Oc.D. 
12 32 IV ShL 12 O I Tr. E. 
12 44 I Shi. 30 § 33 IV Shi. 
14 8 43 I Oc. D. 7 01 IV Oc. D. 
12 16 I Ec. R. 9 44 I Sh. E. 
18 5 59 I TrL 19 36 I Ec.R. 
6 23 II Oc. D. 31 6 20 Il Tr. I. 
7 ts I Sh. I. 6 29 I we. &. 
7 43 I Tr. 1. 7 46 I ShE. 
8 12 I Tr. E. 8 57 II Sh. 
9 27 I Sh. E. 9 02 II Tr. E. 
10 53 HI Tr. E. 11 41 Il ShE. 

11 36 IT Ec.R. 


Note :—I., denotes ingress; E., egress; D., disappearance; R., reappearance; 
Ec., eclipse; Oc., occultation; Tr., transit of the satellite; Sh., transit of the shadow. 
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VARIABLE STARS. 


Minima of Variable Stars ot Short Period. 
[Calculated. by D. C. Kazarinoff at Goodsell Observatory. ] 


Given to the nearest hour in Greenwich mean time; to obtain Eastern Standard 
time subtract 5"; Central Standard 6": etc. 


Star R. A, Decl. Magni- Approx. Greenwich mean times of 
1900 1900 tude Period minima in 1919 
March 
bh m ° id d h d h d h a h d h 

SY Androm. 0 08.0 +43 09 9.5—13.0 34 21.8 2 8 
RT Sculptor. 31.5 —26 13 9.6—10.5 0 12.3 5 21; 13 13; 21 5; 28 21 
UU Androm. 38.5 +30 24 10.7—11.9 1 11.7 119; 9 5; 16 15; 24 2 
U Cephei 0 53.4 +8120 70—9.0 211.8 4 11: 11 22: 19 10: 26 21 
Z Persei 233.7 +4146 94-12 301.4 6 20: 12 22:19 1:24 4 
TW Cassiop. 37.6 +65 19 82— 9.0 1 10.3 S 1:15 5&; 22 8; 29 12 
RY Persei 39.0 +47 43 8.0—10.3 6 20.7 8 0; 14 21; 21 18; 28 14 
RZ Cassiop. 39.9 +69 13 6.9— 8.1 1 04.7 8 11; 15 15; 22 19; 30 0 
TX Cassiop. 44.4 +62 22 94—10.1 2 22.2 2 4; 10 22; 19 17; 28 12 
ST Persei 53.7 +38 47 8.5—10.5 2 15.6 5 4; 13 3; 21 2; 29 0 
RX Cassiop. 2 58.8 +67 11 8.6— 9.1 32 07.6 17 7 
Algol 301.7 +40 34 23— 3.5 2 208 5 13; 11 7;17 1; 28 12 
RT Persei 16.7 +46 12 9.5—11.5 0 20.4 3 7; 10 2; 16 21; 30 12 
Tauri 55.1 +1212 33— 42 3 22.9 2 17; 10 15; 18 12; 26 10 
RW Tauri 3 57.8 +27 51 7.1—<11 2 185 1& 8 9 17 eS 6 
RV Persei 4042 +33 59 95—11.0 1 23.4 5 23; 13 21; 21 18; 29 16 
RW Persei 13.3 +42 04 88—11.0 13 04.8 6 8 19 13 
SZ Tauri 31.4 +18 20 7.2— 7.7 3 03.6 5 15; 15 2; 24 13; 27 16 
RS Cephei 4486 +80 06 9.5—12.0 12 10.1 3 13; 15 23 28 9 
TT Aurigae 5 02.8 +39 27 7.8— 8.7 0 16.0 6 14; 13 5; 19 21; 26 13 
RY Aurigae 11.5 +438 13 10.7—11.7 2 17.5 7 15; 15 19; 24 0; 26 17 
RZ Aurigae 42.9 +31 40 10.6—13.3 3 00.3 2 10; 8 11; 20 12; 26 12 
SV Tauri 45.8 +28 05 9.4—11.0 2 04.0 2 9 11 1; 19 17:28 9 
Z Orionis 50.2 +13 40 9.7—10.7 5 04.9 4 0; 14 10; 24 20; 30 1 
SV Gemin. 54.6 +24 28 98—<11 4 00.2 2 8; 10 8; 18 8; 26 9 
RW Gemin. 5 55.4 +23 08 9.5—11.0 2 20.8 6 23; 12 16; 24 4; 29 21 
U Columbae 6 11.2 —33 03 9.2—10.0 2 19.2 5 19; 11 10; 22 15; 28 5 
SX Gemin. 22.0 +20 37 10.8—11.5 1 08.8 4 2;12 7; 20 12; 28 17 
RW Monoc. 29.3 + 8 54 9.0—10.8 1 21.7 8 12; 16 3; 23 18; 31 9 
RX Gemin. 43.6 +33 21 88— 9.6 12 05.0 5 4 17 9; 29 14 
RU Monoc. 6 49.4 — 7 28 9.8-—10.5 0 21.5 6 12; 13 16; 20 20; 28 0 
R Can. Maj. 7149 —16 12 58— 6.4 1 03.3 3 13; 10 9; 17 4; 24 0 
RY Gemin. 21.7 +1552 89—<10 9 07.2 5 20; 15 3 24 11 
Y Camelop. 27.6 +7617 9.5—12 3 07.3 6 23; 13 14; 20 4; 26 19 
TX Gemin. 30.3 +17 8 10.0—11.9 2 19.2 6 0; 14 10; 22 20; 31 5 
RR Puppis 43.5 —41 08 9.4—10.7 6 10.3 6 7; 1217; 19 3; 25 14 
V Puppis 755.4 —48 58 41—48 1 10.9 6 12; 13 19; 21 1; 28 8 
X Carinae 8 29.1 —58 53 7.9— 8.7 0 13.0 2 9; 10 11; 18 14; 26 17 
S Cancri 8 38.2 +19 24 8.2—10 9 11.6 9 23; 19 10; 28 22 
RX Hydrae 900.8 — 752 9.1—105 2 68 5 15; 12 11; 19 7; 26 4 
S Velorum 29.4 —44 46 78— 9.3 5 22.4 4 19; 10 17; 22 14; 28 12 
Y Leonis 9 31.1 +26 41 9.3—11.2 1 16.5 2 3; 8 21; 22 :9; 29 2 
RR Velorum 10 17.8 —41 36 10.00—10.9 1 20.5 119; 9 &S: 24 4: 34 11 
SS Carinae 10 54.22 —61 23 12.2—12.8 3 07.2 4 22; 11 12; 24 17; 31. 8 
ST Urs. Maj. 11 22.4 +45 44 6.7— 7.2 8 19.2 3 19; 12 14; 21 10; 30 5 
RW Urs. Maj. 35.4 -+52 34 10.3—11.4 7 07.9 > ££ we Be «C 
Z Draconis 11 39.8 +72 49 9.9—13.6 1 08.6 14%; SIRR Ew 
RZ Centauri 12 556 -—6405 85— 89 1 21.0 6 19; 14 7; 21 19; 29 8 
RS Can. Ven. 13 06.3 +36 28 7.5—12.5 4 19.1 6 11; 16 2: 20 21; 25 16 
SS Centauri 13 07.2 —63 37 8.8—10.4 2 11.5 4 2; 11 13; 18 23; 26 10 
133926 Hydrae 13 39.0 —26 23 8.6—12.7 2 21.5 6 4; 11 23; 23 13; 29 8 
6 Librae 14556 —807 48— 6.2 2 07.9 3 11: 10 11; 24 10; 31 9 
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Minima of Variable Stars ot Short Period—Continued. 


Star 


U Coronae 
TW Draconis 
SS Librae 
SW Ophiuchi 
SX Ophiuchi 
R Arae 

TT Herculis 
TU Herculis 
U Ophiuchi 
u Herculis 
TX Herculis 
“RV Ophiuchi 
SZ Herculis 
TX Scorpii 
UX Herculis 
Z Herculis 
WX Sagittae 
WY Sagittae 
SX Draconis 
RS Sagittarii 
V Serpentis 
RZ Scuti 

RZ Draconis 
RX Herculis 
SX Sagittarii 
RR Draconis 
RS Scuti 

8B Lyrae 

U Scuti 

RX Draconis 
RV Lyrae 
RS Vulpec. 
U Sagittae 
Z Vulpec. 
TT Lyrae 
UZ Draconis 
SY Cygni 
WW Cygni 
SW Cygni 
VW Cygni 
RW Capric. 
UW Cygni 

V Vulpec. 

W Delphini 
RR Delphini 
Y Cygni 

WZ Cygni 
RR Vulpec. 
VV Cygni 
AE Cygni 
RY Aquarii 
RT Lacertae 
UZ Cygni 
RW Lacertae 
TT Androm. 
Y Piscium 
TW Androm. 


R. A. 
1900 


h m 
15 14.1 
32.4 
15 43.4 
16 11.1 
12.6 
31.1 
16 49.9 
17 09.8 
11.5 
13.6 
15.4 
29.8 
36.0 
48.6 
49.7 
53.6 
53.6 
17 54.9 
18 03.0 
11.0 


18 48.9 
19 01.1 


19 42.7 
20 00.6 


11.4 
12.2 
19.6 
32.3 
33.1 
38.9 
48.1 
49.3 
20 50.5 
21 02.3 
09.0 
14.8 
21 57.4 
55.2 
22 40.6 
23 08.7 
29.3 
23 58.2 


Decl, 
1900 


+32 
+64 
—15 
— 6 
— 6 
—56 
417 
+30 
+ 1 
433 
+42 
4% 
433 
—34 
+16 
415 
—17 
nt 
+ 58 
—34 


—15< 


— 9 


+58 5 
+12 32 
—30 : 


+62 
—10 

+33 
—12 


+58 ¢ 


+32 
+ 22 
+19 
+25 
+41 
+68 
+ 32 
+41 
+46 
+ 34 
=a 
+42 
+26 
+17 
+13 
+34 
+38 
+27 
+45 
+30 
—i1 
+43 
+43 
+49 
+ 45 
+ 7 
+32 


01 
14 
14 
44 
25 
48 
00 
50 
19 
12 
00 
19 
01 
13 
57 
09 
24 


44 
28 
18 
01 
12 
59 
55 
15 
56 
35 
17 
27 
32 
23 
20 
14 
24 
52 
08 
36 
22 
17 


Magni- 
tude 


14... $7 
7.3— 8.9 
9.3—11.5 
9.2—10.0 
10.5112 
6.8— 7.9 
8.9— 9.3 
2.5.12 

6.0 6.7 
4.6— 5.4 
8.3— 9.0 
2. {2 

9.5..10.$ 
io O2 
8.8—10.5 
Li 79 
9.2—10.8 
9.5—10.6 
9.3—10.5 
3.5. €F 
9.5—11.1 
14—_ 8.3 
9.5—10.2 
7.0— 7.6 
8.7— 9.8 
9.3--13 

9.3 10.3 
3.4— 4.1 
9.1— 9.6 
9.3—10.2 
Li. — {28 
6.9— 8.0 
6.5— 9.0 
7.3— 8.5 
9.4—11.6 
9.0— 9.8 
id {2 

9.3—13.4 
Do, ——J 1.7 
9.8—11.8 
8.8—10.6 
10.5—13 

8.2—9.8 
9.4—12.1 
10.5—11.8 
7.1— 7.9 
9.9—10.8 
9.6—11.0 
12.1—13.8 
10.8—11.4 
8.8—10.4 
9.1—10.5 
8.9—11.6 
10.2—11.2 
11.3—12.6 
9.0—12.0 
8.6—11.5 


Approx. 


Period 


a 


i) 


wWNWCCUWNURNWROCWrFNONSCKNNON WL 


_ 
= 


WCwerwDeuNntwprwronw 


ew 


nonmataurceus-pan 


19.9 
15.9 
21.8 
22.9 
21.4 
14.4 
11.4 
09.1 
10.9 
05.8 
15.1 
00.2 
07.6 
13.8 
10.3 
09.4 
10.8 
19.0 
19.4 
14.4 
12.0 
14.0 
01.2 
11.4 
23.3 
23.2 
01.7 
07.3 
04.4 
18.4 
18.3 
02.9 


wneKsI10 NWR WAOUIK WWORNMeK DNINAUINSOK. 


BORON We WI COCO 


~10 OO ShuUearw="ou 


Greenwich mean times of 
minima in 1919 


h 
23: 
18; 

4; 
8; 
15; 
19: 
13; 
0; 
Res 
21; 
4; 
ms 
5: 
19; 
3; 
3; 
ie 
0; 
16; 
9; 
19; 


13; 
21: 
4; 


d 
11 
12 

9 
12 
16 
16 
16 
14 
10 


March 

h doh d 
21; 18 18; 25 
4; 20 14; 31 
19; 17 11; 25 
16; 20 0; 27 
21; 21 0; 25 
6; ci 2 2 1 
8 27 
15; 21 10: 28 
21; 19 6; 27 15 


— 


UocNwwomowoeor 
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Maxima of Variable Stars of Short Period. 


[Calculated by members of the class in General Astronomy at Carleton College. ] 


Given to the nearest hour in Greenwich mean time. To obtain Eastern standard 
time subtract 5"; Central standard time 6"; etc. 


Star R. A, Decl. Magni- Approx. Greenwich mean times of 
1900 1900 tude Period maxima in 1919. 
March 

h m ° , d h d h ad h d bh 4d h 
SX Cassiop. 0 05.5 +54 20 86— 9.2 36 13.7 26 6 
SY Cassiop. 009.8 +57 52 93—99 4 1.7 4 4; 12 8: 20 11: 28 14 
RR Ceti 127.0 + 050 83— 9.0 0133 3 21; 11 14; 19 8:27 2 
RW Cassiop. 1 30.7 +5715 89—11.0 14192 2 12 | ae 
V Arietis 2 09.6 +11 46 83— 9.0 0 23.8 2 16; 10 15; 18 13: 26 12 
SU Cassiop. 2 43.0 +68 28 65— 7.0 1228 5 9:13 4; 20 23- 28 18 
TU Persei 301.8 +52 49 1144122 0146 6 3: 13 10; 20 17; 27 0 
RW Camelop. 3 46.2 +58 21 82— 94 16 00.0 15 0; 31 (0 
SX Persei 410.2 +41 27 104—11.2 407.0 6 1; 14 15; 23 5; 31 18 
SV Persei 42.8 +42 07 88— 9.6 1103.1 8 10 19 13: 28 16 
RX Aurigae 4545 +39 49 7.2— 8.1 11150 6 8 17 23; 29 14 
SX Aurigae 5046 +42 02 8.0—87 1128 110; 9 2: 16 18: 24 9 
SY Aurigae 05.5 +42 41 84— 9.5 1003.3 2 0; 12 3; 22 6 
Y Aurigae 21.5 +42 21 86—96 3206 1 13; 9 6; 16 23; 24 16 
RZ Gemin. 5 56.6 +22 15 9.1—10.0 5 12.7 5 13; 16 15; 22 4: 27 16 
RS Orionis 6 16.5 +1444 82—89 7136 2 2; 9 15:17 5: 24 18 
T Monoc. 19.8 + 708 5.7— 68 27 00.3 14 6 
RT Aurigae 23.0 +30 33 5.1— 6.0 317.5 -9 9; 16 20; 24 7: 31 18 
RZ Camelop. 23.7 +67 06 11.0—13.0 011.5 7 18; 14 23; 22 4:29 9 
W Gemin. 29.2 +15 24 6.7—7.5 7 22.0 Pa: Stewie §s 
¢ Gemin. 6 58.2 +2043 3.7—43 1003.7 5 1:15 4 25 8 
RU Camelop. 710.9 +69 51 85— 9.8 22 06.5 11 11 
RR Gemin. 7 15.2 +31 04 10.0—11.5 0 09.5 119; 9 18; 17 16; 25 15 
V Carinae 8 26.7 —59 47 7.4— 8.1 616.7 5 4; 11 21; 18 13: 25 6 
T Velorum 8 344 —4701 76—85 4153 5 8; 9 23:19 6; 28 13 
V Velorum 919.2 —55 32 75— 82 408.9 5 20; 14 14; 23 7: 27 16 
Z Leonis 9 464 +27 22 7.9— 9.6 59 00.0 
RR Leonis 10 02.1 +24 29 9.1-—10.1 0109 6 7; 13 1; 19 21; 26 16 
SU Draconis 11 32.2 +67 53 89— 96 0 15.8 3 19; 10 10; 17 0; 30 5 
S Muscae 12 07.4 —69 36 64— 7.3 9158 2 20; 12 12; 22 4: 31 12 
SW Draconis 12.8 +7004 88— 96 013.7 8 9;12 9:16 8; 24 8 
T Crucis 15.9 -—61 44 68— 7.6 6 17.6 § 2; 11 19; 18 13; 25 7 
R Crucis 18.1 —61 04 68—7.9 519.8 5 1: 10 21; 16 16; 22 12 
S Crucis 12 48.4 —57 53 65— 7.6 4166 6 6; 15 15; 25 00; 29 16 
W Virginis 13 20.9 — 252 8.7—10.4 17 06.5 16 15 
SS Hydrae 25.0 -23 08 7.4— 8.1 8 48 2 0; 10 5; 18 10; 26 15 
RV Urs. Maj. 13 29.4 +54 31 92— 99 011.2 6 19; 13 20; 20 20; 27 21 
ST Virginis 14 22.5 — 0 27 10.3—11.4 0 09.9 40; 9 3:17 8: 25 13 
V Centauri 25.4 -—56 27 64—7.8 . 511.9 6 19; 12 7; 17 19; 28 18 
RS Bootis 29.3 +32 11 8.9—10.0 0 09.1 5 15; 13 4; 20 17; 28 6 
RU Bootis 14 41.5 +23 44 12.8—14.3 0 11.9 6 14; 13 24; 21 9; 28 19 
R Triang. Austr. 15 10.8 -—66 08 6.7— 7.4 3.09.3 5 23; 12 18; 19 13; 26 7 
S Triang. Austr. 15 52.2 -—63 29 64— 7.4 607.8 5 2; 11 10; 17 17; 24 1 
S Normae 16 10.6 -—57 39 66—76 9181 3 24; 13 18 23 12 
RW Draconis 33.7 +58 03 9.6—10.8 010.6 4 17; 13 13; 22 10; 31 6 
RV Scorpii 16 51.8 -—33 27 6.7—74 601.5 3 20; 15 23; 22 24; 28 2 
X Sagittarii 17 41.3 -—27 48 44— 50 700.3 £46 18; 13 18; 20 19; 27 19 
Y Ophiuchi 473 -— 607 61— 6.5 17 02.9 13 7 30 10 
W Sagittarii 17 586 —29 35 43— 5.1 7143 7 20; 15 10; 23 0; 30 14 
Y Sagittarii 18 15.5 —18 54 5462 5186 4 3: 15 16; 21 10: 27 2 
U Sagittarii 26.0 -—19 12 6.5~— 7.3 6179 5 18; 12 12; 19 6:26 5 
Y Scuti 32.6 — 8 27 8.7— 9.2 10 08.3 10 19; 21 4; 31 12 
Y Lyrae 342 +43 52 11.3—123 012.1 3 19; 15 21; 21 21; 27 24 
RZ Lyrae 39.9 +32 42 9.9—11.2 0123 2 23; 9 3; 21 9; 27 12 
RT Scuti 18 44.1 -—10 30 91—9.7 0119 5 7; 11 6:17 5;23 0 
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Maxima of Variable Stars of Short Period—Continued. 


Star 


« Pavonis 
U Aquilae 
XZ Cygni 

U Vulpec. 
SU Cygni 

n Aquilae 
S Sagittae 
X Vulpec. 
X Cygni 

T Vulpec. 
WY Cygni 
RV Capric. 
TX Cygni 
VY Cygni 
SW Aquarii 
VZ Cygni 

Y Lacertae 
5 Cephei 

Z Lacertae 
RR Lacertae 
V Lacertae 
X Lacertae 
SW Cassiop. 
RS Cassiop. 
RY Cassiop. 
V Cephei 


R.A. Decl. Magni. Approx. Greenwich mean times o 
1900 1900 tude Period maxima in 1919. 
March 
h om ol? d oh e & doh ad bh doh 
18 46.6 —67 22 38— 5.2 902.2 2 19; 11 21; 20 23; 30 1 
19 240 — 715 62—69 7006 8 16; 15 16; 22 17; 29 18 
30.4 +56 10 86— 93 011.2 4 23; 11 23; 18 23; 25 23 
32.2 +2007 65— 7.6 7 23.5 2 17; 10 16; 18 16; 26 15 
40.8 +2901 62—7.0 3203 6 19; 14 12; 22 4; 29 21 
474 +045 37—45 7042 7 3; 14 7; 21 11; 28 16 
51.5 +16 22 56—64 809.2 7 1; 15 10 23 19 
19 53.3 +26 17 9.5—10.5 607.7 8 9; 1417; 21 0; 27 8 
20 39.5 +35 14 6.0—7.0 1609.3 2 23 19 8 
47.2 +2752 55—61 4105 6 14; 15 11; 24 8; 28 18 
52.3 +30 03 9.6—104 013.5 5 8; 12 1; 18 19; 25 12 
55.9 —15 37 9.2—10.1 010.7 9 0; 15 17; 22 10; 29 4 
20 56.4 +42 12 85—9.7 14174 2 7 17 1; 31 18 
21 00.4 +39 34 88— 9.5 7 206 3 18; 11 15; 19 11; 27 8 
10.2 — 020 9.9-108 011.0 4 0; 10 21; 17 18; 24 16 
21 47.7 +42 40 82— 92 420.7 4 16; 14 9; 19 6; 28 23 
22 05.2 +50 33 9.1— 96 407.8 1 0; 9 16; 18 8; 26 23 
25.5 +57 54 3.7- 46 508.8 8 19; 14 4; 19 13; 30 6 
36.9 +56 18 82— 9.0 10 21.1 4 8,15 5 26 2 
37.5 +55 55 85- 92 6101 4 6; 10 16; 17 2; 29 22 
44.5 +55 48 8.5— 9.5 423.6 5 21; 15 20; 20 20; 30 19 
22 45.0 +55 54 82— 86 510.7 8 8; 13 19; 19 5; 30 3 
23 03.7~ +58 11 92—9.7 510.6 7 5; 12 5; 23 12; 28 23 
32.6 +61 52 9.0—11.0 607.1 5 18; 12 1; 24 15; 30 22 
47.2 +58 11 9.3—11.8 12 03.4 11 16 23 19 
23 51.7 +82 38 6.0—7.0 0 23.9 8 21; 15 20; 22 20; 29 19 





THE SKY DIAL. 


Supernal, sombre, silent and sublime, 
Resplendent shines yon dial-face of time!— 
Amid the splendor in our northern sky 

It marks life’s fleeting minutes to the eye 

Of him whose mind released from earthly sod 
Hath learned to scan the firmament of God. 


Around the pivot of a northern star 

Those scintillating hands revolve afar 

Without a pause, and never fast or slow, 

From gloaming’s dusk till dawn’s returning glow— 
To tell the hours—and tell to mundane man 

The timeless progress of some cosmic Plan. 


CHARLES Nevers HoLMEs. 


Newton, Mass. 


41 Arlington St. 





NOTES FOR OBSERVERS. 


Monthly Report of the American Association of Variable Star 


Observers, December, 1918. 


In the future observers are requested to page their reports consecutively. 
M. Janczewski of Wavos, Switzerland, contributes observations to this report 
designated by the abbreviation “Ja” 
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VARIABLE STAR OBSERVATIONS, Dec., 


Nov. 0 = 2421898 Dec. 0 = 2421928 





1918. 


Jan. 0 = 2421959 


001755 021024 042009 054920 
T Cassiop. R Arietis R Tauri U Orionis 
a Est.Obs. Est.Obs. 1934.6 12.5 Hu oi” Est.Obs. 
1934.7 8.6 Pi 19346 11 Hu 043274 1934.6 9.9 Hu 
38 198 621403 me, cnet 
001726 o Ceti ' ‘ SS Aurigae 
1929.6 5.7 Mu 043208 1909.6< 13.6 B 
T Androm. QA . 34.7< 12.4 Pi 
19347 98 Pi 346 S9Hu RX Tauri whoa Y 
: : 36.7 6.2 Mu 1934.6 12.6 Hu a 7 a 
001838 49.9 6.6 Mu: 1.6< 12. 1 
55.6 6.9Mu 045307 aad 
nS das 57.6 7.3 My Y om wen Y U Lyncis 
32. 9.6 021558 ; . 1938.6<12.6 Y 
S Persei 045514 . 
003179 = 1940.6 9.3B _ R Leporis 1 sal 
4 Cephei 1950.6 8.6 Pt Y Monoc. 
1936.6<12 Hu oat tee : ; : 1938.6 10.7 Y 
ersel 
004047 1937.5 9.6 Pi V Orionis 065208 
U Cassiop. 38.5 10.2 Y j9386 10.0 Y X Monoc. 
19347 94 Pi 406 10.0B — 
_ 376 9.1 B 050953 ree 
38.5 9.5 Y rry R Aurigae B ivecks 
sail 1934.6 81 Hu 1932.5 9.7 Pi 1988.6. 12.4 Y 
38.6 82 Y ' 
RW Androm. 052034 070122a 
1934.7 <12.6 Pi 022980 S Aurigae R Gemin 
004746 1932.6<10.9 Pi a srs 
RV Cassiop. 053531 070310 
1934.7<11.6 Pi 023133 U Aurigae R Can. Min. 
R Trianguli 1932.5 9.0 Pi 49516 9 Hu 
004958 1937.5 88 Pi 386 87 Y - 
W Cassiop. 57.6 7.6 Hu 072708 | 
1936.6 9.2 Wh ee 054319 S Can. Min. 
37.5 88B 024356 - SU Tauri 1939.8 9.8 M 
W Persei 1932.5 9.4 Pi 
011272 1934.6 10.2 Hu 346 9.3 Hu 072820b 
S Cassiop. 37.5 10.5 Pi 38.6 94 Y Z Puppis 
1936.6 88 Wh 40.5 10.5 B 51.6 9.2 Hu 1934.8<11.5 Pi 
37.5 9.78B 030514 57.6 9.3 3 073508 
011208 U Arietis 57.6 9.7 Wh U Can. Min. 
1947.5<12.0 Y 032043 Z Tauri 073723 
Y Persei 1938.6<12.1 Y S inl 
012350 ey “ ~ 054615b 1957.6 11.2 Wh 
RZ Peresi pods et : 
3 ‘ 47.5 9.2 Pt RS Tauri 074323 
1938.5 < 12.6 Y acai 19386 980Y roe, 
012502 R Persei 054615c «1951.6 8.4 Hu 
R Piscium 1934.6 12.5 Hu _ RU Tauri 57.6 8.7 Wh 
1938.6 11.7 Y 1938.6<12.1 Y 
tein 033362 Ba 
o U Cc 1 3 a = emin. 

X Cassiop. 19875 8.4 Pi 054974 1938.6<12.4 Y 
1938.5 11.8 Y aaa Pe ey 57.6 9.4 Wh 
015354 W Tauri 38.6 11.1 Y 093178 
U Persei 1934.6 10.4 Hu 51.6 12.2 Hu Y Draconis 
1934.6 9.8 Hu 38.6 10.2 Y 57.6 11.6 Wh1938.6 12.8 Y 


094211 
R Leonis 
J.D. kst.Obs. 
242 


1939.8 10.4 M 


095421 
V Leonis 
1939.8 10.4 M 


103769 
R Urs. Maj. 
1939.8 12.4 M 


104814 
W Leonis 
1939.8 10.3 M 


110506 
S Leonis 
1939.9 11.3 M 


122532 
T Can. Ven. 
1939.9 10.3 M 


123160 
T Urs. Maj. 
1939.9 11.7 M 


123459 
RS Urs. Maj. 
1939.9 11.0 M 


123961 
S Urs. Maj. 
1939.9 9.1 M 
475 84 Y 
50.6 8.7 Pt 


161138 
W Cor. Bor. 
1938.5<11.8 Y 


163137 
W Herculis 
1938.5<12.4 Y 


163266 
R Draconis 
1938.5 6.8 Y 
50.5 7.8 Pt 


164055 
S Draconis 
1936.5 9.2 Pt 


175458a 
T Draconis 
1947.5 10.8 Y 


175458b 
UY Draconis 
1947.5 11.4 Y 
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VARIABLE STAR OBSERVATIONS, Dec., 1918—Continued 


181136 193449 202817 210868 230110 
W Lyrae R Cygni Z Delrhini T Cephei R Pegasi 
J.D. Est.Obs. J.D. Est.Obs. Jp. Est Obs. _J-D. Est.Obs J.D Est Obs, 
242 242 242 242 242 
1936.6 9.4 Hu1935.7 7.5 Pt 19325 9.7 B 1935.7 6.9 Pt 1921. 12.1 Ja, 
38.5 94 Y 36.6 6? Hu 366 98 Wh 36.6 6.6 Hu 36.6 11.0 Wh 
193149 = =e 6 6 211614 ot oe 
SV Draconis 193732 oe oven X Pegasi acai 
1938.5 12.0 Y TT Cygni 1947.5 13 Y 1947.5 10.0 Y 230759 
i 1936.6 7.6 Hu 202946 213678 V Cassiop. 
183225 40.5 7.7 B SZ Cygni S Cephei 1947.5 8.7 Pt 
RX Herculis 50.5 8.3 Pt 1936.6 98 Huyg3¢6 83 Hu 576 6.9 Hu 
1938.5<12.2 Y 40.5 91B ae ii 231508 
194048 576 iinet 
184243 RT Cygni 57.6 “ Pt Ry sl S Pegasi 
RW Lyrae 1935.7. 7.5 Pt 203226 1939 5 be 7B 1936.6 9.0 Wh 
1932.5<123B 366 7.6 Hy V Vulpeculae *"9* 57.6 8 Hu 


40.5 7. B 1936.6 9.6 Wh 36.6 12 Hu 


184205 36.6 11.7 Wh 232848 
R Seuti 47.5 86 Pt 375 17 B Z Androm. — 
1902.3 5.6 Hd 194348 203816 40.5 11.5 1935.8 9.8 Pi 
07.3 5.6 TU Cygni S Delphini 47.5 94 Y 233335 
192 66 1936.6 98 Hu19325 99B 51.5 117 Pi 233335 
178 37 Ja, 40.5 98B 36.6 99Wh 576 11.9 Hu wan erry 
29.6 5.8 Mu . 203816 213037 eteatigg 
38.0 6.6 Pt, 195116 U Capricorni RV Cygni 233815 
S Sagittae 1947.5<12.1 Y  s99¢¢@ - R Aquarii 
184300 = 1929.6 5.7 Mu = 
Nova Aquilae “367 53 204318 37.7 8.3 Pt i990, 7.1 Jas 
1919.7 5.2 Jas 5) 56Mu. _.V Delphini 515° 85 Pi 39 7.7 Ja 
29.6 5.5 Mu 556 61My 19325 114 B — 50.5 7.8 Pt 
32.6 5.3 My . -1 Mu 222439 
40.6 38 205017 : S Lacertae 235053 
‘ ‘ 200647 X Delphini 1951.5 8.4 Pi RR Cassiop 
185243 SV Cygni 1932.5 11.9 B sos 1935.7 “ll 2 Pi 
R Lyrae 1936.6 8.6 Hu 205923 223841 51.6 11.6 
1929.6 4.5 Mu R Vulpeculae R Lacertae ‘ wes 4 
185634 Bt wy . 1936.6 9.6 Hy !935.8< 10.4 Pi 235525 
Z Lyrae phini 36.6 88 Wh 99575 Z Pegasi 
- 36. 5120 nap 
1932.5 128 B 19925 124B 42 Oo py o  Aeuaril 1936.6 12.0 Wh 
190529a PP well 210129 1947.5 85 Y 235855 
V Lyrae ygni TW Cygni 99n V Cassiop. 
1938.5 12.5 Y 1947.5 10.6 Y 4947.5 125 Y RW Pegasi 1951.6< 11.4 Pi 
191350 201647 210116 1936.6 10.5 Wh 235939 
TZ Cygni U Cygni RS Capricorni 47.5 10.5 Y SV Androm. 


1938.5 10.8 Y 1939.5 88 Pt 1947.5 82 Pt 51.6 10.5 Pi 1947.5 121 Y 


No. of Observations 219. No. of Stars Observed 120. No. of Observers 11. 


The following observers contributed to this report :—Messrs. Bouton, Houdard, 
Hunter, Janczewski, McAteer, Mundt, Murray, Peltier, D. B. Pickering, Whitehorn, 
Miss Young. 


WILLIAM TYLER OLCOTT. 
Norwich, Conn. Secretary. 


Dec. 9, 1918. 





Notice to the American Meteor Society.—The annual report of the 
Society for the past year can not be made out as yet, due to the fact that the writer 
is still engaged in work for the War Department, at the Aberdeen Proving Grounds. 
Since undertaking this work last July, he has been unable to give personal attention 
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to the meteor work and carry on the correspondence incident to it and the reduc- 
tions of the observations sent in. However, in a few weeks it is hoped that the 
work for the government will have been finished, and he can return to his usual 
duties at the University of Virginia. 

While our country was engaged in war, it was not thought proper to urge that 
the average amount of meteor work be done by our members, because it was clear 
that other duties were certainly far more important, especially as most of our mem- 
bership is made up of young men. Now that peace has again come, however, it is 
perfectly right to call the attention of people interested in all kinds of scientific 
work to the need of at once doing their part in the advancement of science in 
America. 

Therefore this notice is sent to all members of the American Meteor Society to 
ask their codperation in making 1919 a record year in the number of our observa- 
tions. In the short interval before the return of the writer, the director of the 
Leander McCormick Observatory, Dr. S. A. Mitchell, will see that all requests for 
maps, blanks, information, etc., are promptly complied with. With the coming of 
spring all members are earnestly requested to take up observing again, and with a 
determination not only to make up for lost time but do even better than in the past. 

It is hoped that 1919 will see a very large part of the final preparation of the 
work of the years 1915-1918 inclusive for printing, and also that means will be 
found for issuing it in the proper form. Other people interested are especially 
invited to join us to fill the gaps made by members lost recently. 

CHARLES P. OLIVIER. 
1919 January 7. Anti-Aircraft Division 
Aberdeen Proving Grounds, Md. 





COMET AND ASTEROID NOTES. 


Definitive Orbit of Comet 1786 LI.—In the Astronomical Journal 
No. 744 Miss Margaretta Palmer, of the Yerkes Observatory, gives definitive ele- 
ments of the orbit of the comet 1786 II, which was discovered on August 1, 1786, by 
Caroline Herschel. It was observed from August 5 to October 20, having passed its 
perihelion on July 8. The seven normal places into which the observations were 
grouped are well represented by a parabola or a long ellipse with a period of up- 
wards of 3000 years. The solution of the equations yields the following elliptic 
elements : 

T = 1786 July 7 91859 


w = —35° 02’ 00.77 ) 
2 194 27 11 .37 } 1786.0 
i= 50 55 05 .97 j 


log gq = 9.6128774 
log e = 9.9995992 
Period = 9372.7 years 





Slements and Ephemeris of Comet d 1918 (Schorr).—The Lick 
Observatory Bulletin No. 320 contains new elements of Schorr’s comet, based upon 
observations made on November 25, December 3 and 7, calculated by Mr. H. M. 
Jeffers, of the Berkeley Astronomical Department, University of California. The 
elements appear to be surely elliptic and the period near six years. 
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The following is the portion of the ephemeris given which extends into February. 


Date R. 
h 

Jan. 6 15 
16 16 

26 16 
Feb. 5 17 
15 17 

25 18 
Mar 7 18 
17 19 

27 19 
Apr. 6 19 
16 20 

26 20 
May 6 20 
16 20 

26 20 
June 5 20 
15 20 

25 20 
July 5 20 
15 19 

25 19 
Aug. 4 19 
14 19 

24 18 
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ELEMENTS. 

T =. 1918 Oct. 16.442 G. M. T. 
w = 285° 37’ 00” | 285° 37’ 04” 
G=11838 32 1918.0 118 33 24 
f= 5 1 & 5 19 58 

= 25° ta” 

log a = 0.512136 
wm = 605.066 
P= 5.8641 years. 


1919 
Jan. 


Feb. 


wth 
SUSODA RMS S 
wun 


EPHEMERIS FOR GREENWICH MEAN MIDNIGHT. 


True a 


hm i s 


4 32 35 


+17 2 


+19 0 


True 6 log A 


if 0.1492 
17 40. 
17 53. 
18 05. 
18 18. 
18 29. 
18 41. 
18 52. 

3. 


SCaeWwaw 


0.1814 


conmnwe 


0.2148 





1919.0 


Br. 


0.38 


0.32 


0.27 


Ephemeris for Asteroid (433) Eros. 


Maria Mitchell Observatory, 


Opposition July 18, 1918. Magn. 11.3. 


A. 


m 


40.6 
11.8 
42.6 
12.8 
42.0 
10.1 
36.8 
01.4 
24.2 
44.9 
03.2 
18.7 
31.3 
40.3 
46.6 
45.4 
40.3 
29.5 
13.7 
54.5 
34.8 
17.5 
05.0 
57.8 


Nantucket, Mass. 


14.5 


log r 


0.13523 
0.14546 
0.15543 
0.16503 
0.17422 
0.18295 
0.19118 
0.19890 
0.20609 
0.21274 
0.21885 
0.22443 
0.22946 
0.23396 
0.23793 
0.24138 
0.24431 
0.24672 
0.24861 
0.25000 
0.25088 
0.25125 
0.25112 
0.25048 


log A 


0.26569 
0.26046 
0.25373 
0.24527 
0.23499 
0.22270 
0.20827 
0.19149 
0.17233 
0.15060 
0.12628 
0.09932 
0.06979 
0.03807 
0.00651 
9.97094 
9.93876 
9.91098 
9.89130 
9.88318 
9.88841 
9.90638 
9.93410 
9.96786 


Magn. 


12.6 


12.6 


MARGARET HARwoop. 














Comet and Asteroid Notes 125 





Encke’s Comet at Aphelion.—Encke’s comet was photographed near its 
last aphelion. It will be at aphelion again about November 17, 1919. Mr. F. E. 
Seagrave sends us the following ephemeris based on Viljers elements, which may 
enable some of our observers with powerful cameras to photograph the comet. 


EPHEMERIS OF ENCKE’S CoMET AT APHELION NOVEMBER 17, 1919. 


Greenwich 
Nidnight a ri) log r log A 
1919 hm —=s5 0 ° ” 

Oct. 28 21 48 12 —12 18 44 0.61198 0.56071 

Nov. 1 21 47 40 —12 19 36 0.61208 0.56828 
5 21 47 26 —12 19 4 0.61220 0.57590 
9 21 47 28 —12 17 10 0.61226 0.58342 
13 21 47 43 --12 14 25 0.61230 0.59095 
17 21 48 18 —12 9 38 0.61230 0.59820 
21 21 49 4 —12 4 24 0.61230 0.60548 
25 2150 9 —11 57 2 0.61226 0.61246 
29 21 51 24 —11 49 3 0.61220 0.61932 

Dec. 3 21 52 51 —11 39 59 0.61210 0.62593 


F. E. SEAGRAVE. 





Ephemeris of Eros.—Mr. F. E. Seagrave sends us the following ephemeris 
of the asteroid Eros (433) for the opposition of 1919. Opposition will occur on 
July 17, 1919. As the ephemeris shows, the planet will be best situated for ob- 
servers in the southern hemisphere. 


EPHEMERIS OF EROs. 


Gr. Midnight a 5 log r log A 
1919 a a ae 
June 1 20 43 58 —27 18 32 0.24002 9.98026 
5 20 43 13 —27 947 0.24134 9.96690 
9 20 41 35 —7 2 ¢ 0.24260 9.95385 
13 20 39 6 —26 55 4 0.24372 9.94119 
17 20 35 41 —26 48 41 0.24480 9.92920 
21 20 31 21 —26 42 24 0.24578 9.91805 
25 20 26 9 —26 35 31 0.24668 9.90805 
29 20 20 7 —26 27 46 0.24752 9.89942 
July 3 20 13 23 —26 18 32 0.24826 9.89239 
7 20 6 4 —2% 7 9 0.24888 9.88709 
11 19 58 20 —25 53 23 0.24950 9.88396 
15 19 50 22 —25 36 38 0.24998 9.88283 
19 19 42 22 —25 17 21 0.25036 9.88383 
23 19 34 33 —24 55 12 0.25072 9.88711 
27 19 27 5 —24 31 1 0.25096 9.89244 
31 19 19 24 —24 6 12 0.25114 9.89999 
Aug. 4 19 13 56 —23 $7 21 0.25122 9.90875 
8 19 8 29 —— § F 0.25124 9.91930 
12 19 3 53 —22 40 48 0.25116 9.93107 
16 19 0 9 22 12 43 0.25100 9.94384 
20 18 57 19 —21 45 9 (0),25078 9.95745 
24 18 55 20 —21 18 26 0.25044 9.97159 
28 18 54 13 —20 52 40 0.25006 9.98617 


F. E. SEAGRAVE. 
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Elements of Asteroid (588) Achilles.—In No. 29 of the “Publikationer 
og mindre Meddelelser fra Kobenhavns Observatorium” Miss Julie M. Vinter Hansen 
gives a determination of new elements of the minor planet (588) Achilles, one of 
the Jupiter group of asteroids. She used observations of the asteroid made in 
1906, 1907, 1913 and 1914. The final elements are as follows :— 


Epoch and Osculation 1907 May 28.0 Berlin M. T. 
M= 84° 03’ 01’.9 
o= 125 3 22 


4) 
Q2= 315 35 58 .5 } 1910.0 
i= 10 18 13.7] 
= 8 36 13.1 
mw = 295’.96333 
log a = 0.719179 





COMMUNICATIONS. 


Computation of the Height of a Meteor.—The Scientific American 
of July 20, 1918, published a short article of mine on observations of a meteor of 
unusual splendor which passed over the states of North and South Carolina on 
April 23, 1918 at 8:30 p. m. (summer time). 

Since reading the many interesting articles in your paper, on the eclipse, new 
star in Aquila, etc,, I thought perhaps my observation of this meteor might be of 
use to you, so I am sending same with diagram of triangulation. 





a 
60 Miles 
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x uv 

2 = 

2 = 

a > 

< £ 

i : 

7 " oO 
- - 35 Miles -~-- -- =? 2S, 
@ oo ce ce mee mem em em eee ae ee 2 me cme tees ee me on 


At 8:30 p.m. April 23, 1918, 30 minutes after the sun had set I was on the street, 
when a bright flash came, and on looking up in the sky I noticed a small white 
cloud high up in the east. Its color seemed different from what an ordinary cloud 
would have at this time after sunset (there was not a cloud in the sky anywhere 
else except a faint trail of smoke along the meteor’s path, from N. W. to S.E). | 
knew this cloud must be the place where the meteor exploded, and so took the 
angle of elevation as close as I could. 

I then wrote to a reliable party in Greenville, S. C., and Charlotte, N. C., and got 
the bearing and elevation as seen from these places, using these data with mine 
to triangulate the position and height of this cloud. 
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The result gives a point in the zenith about 5 or 6 miles beyond Blacksburg, 
S. C., and 60 miles above the earth. 

The error due to curvature of the earth was not considered, as it would not be 
an error probably as great as might exist in the angles of elevation, since these 
were not taken with an instrument, but only approximated. 

I observed the cloud in the white light of the sun 32 minutes after sunset at 
Blacksburg, showing no color of the red and yellow of the sunset, and for some ten 
or 15 minutes it still seemed to be in the white light of the sun. So 40 minutes 
after sunset it was still visible but seemed to have no color but steel gray. 

As the rays of the sun pass over us at 40 minutes after sunset something like 
45 miles, it seems that the color line of average sunset might be very much higher, 
and as the cloud was in white light, this seems a rough check on the triangulation. 

These observations were made in north latitude 34° 57’ 32” longitude west 
81° 56’ 07”, the position of Spartanburg, S.C. The sound of the explosion was 
heard by many, especially in the country away from the city noises of automobiles 
etc., but the time from flash to report was not taken by any one with any certainty 
as to time, the various observers giving from two minutes to eight minutes. But 
this was of no value as it could not be applied to check the distance, as the medium 
through which the sound travelled varied, both in temperature and destiny. 

No report of any part of the meteor reaching the earth has been received. The 
cloud was about 3° in length and about 1° 30’ in width, making its real size about 
3.5 miles by 1.7 miles. 

Can some one give the probable size of the rock that made a cloud of this size 
by explosion ? 

An observer at Blacksburg states he saw this cloud nearly overhead, which 
verifies the result of the triangulation. 

E. D. BALL. 
Spartanburg, S. C. 
January 1, 1919. 








An Interesting Experiment tor Amateur Astronomers.—An 
interesting experiment easily made is within reach of amateurs in the study of 
astronomy. This experiment was made by the writer. The problem was to find 
and record the apparent movement of the sun from the summer solstice, June 21, to 
the winter solstice December 21. It is well known that the sun is farthest north on 
the first date and farthest south on the second. The writer resorted to the following 
plan to find the angle through which the sun moves between the dates named. The 
observations must be taken at sunrise or sunset. And the horizon must be level. 
unbroken by hills or mountains. The ideal for sunrise would be on the western 
shore of a body of water, and for sunset on the eastern shore. 

The writer chose sunset for observations, building an “observatory” as follows: 
A piece of 2-inch plank was used with one side well planed. This was set 
perfectly level on a solid support. A circle was then drawn ten inches in diameter, 
and in the center a long thin nail was driven exactly perpendicular, and it was 
ready for use. 

At sunset June 21 the first observation was made when the sun was farthest 
northwest, casting the shadow farthest southeast. Where the shadow crossed the 
circle a pin was stuck and with a straight edge a line was drawn to the center and 
marked with the date. It was the plan to take observations every two weeks, but 
sometimes owing to absence or to clouds it was impossible to do so, and the 
observations were irregular. When the sunlight was too weak to cast a shadow 
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the bearing was taken by sighting on the sun from the opposite side of the circle, 
finding as near as possible the vertical line through the center of the sun. Then in 
line with the observation a pin was stuck in the circle and line drawn. The diagram 
will show the movement of the shadow northward until the winter solstice. On 
September 21 the whole angle is bisected and the shadow is pointing due east. On 
December 21 the last observation was taken, the “observatory” dismantled, and 
the diagram herewith made. It is not claimed to be mathematically correct with 
the crude instrument used, but illustrates the obliquity of the polar axis which 








accounts for the succession of the season. The whole angle measures 47 degrees, 
which means that the sun swings twenty three and one half degrees each side of 
the equator’ 

If the true meridian could be marked on the dial it would be interesting to 
measure the base angle on the dial when the sun is on the meridian on the 21st of 
June, September, and'‘December. The experiment can of course begin at the winter 
solstice and move in reverse order from the one here given. 

Here is a fine experiment for budding astronomers, requiring no instrument 
whatever. Who will try it? M. STAHL. 

Lake Worth, Florida. 


Epiror’s Note: The total angle referred to by the writer of the above note is 
47° only when the observer is at the earth’s equator. At other latitudes the angle 
is greater. At latitude 66° 33’ it becomes 180° and to observers farther north than 
latitude 66° 33’ the sun does not set at all when near the summer solstice, nor rise 
at all when near the winter solstice. 

In the illustration which the writer has sent the angle measures nearly 65°. 
This, however, makes the experiment all the more interesting. 





GENERAL NOTES. 


It is with deep regret that we learn of the death on January 14 of Mrs. Benja- 
min Boss, wife of the director of Dudley Observatory. Professor and Mrs. Boss 
were taking an automobile tour through the southeastern states, with the purpose 
of examining sites suitable for the photographic determination of star positions. 
When at Baltimore, Maryland, Mrs. Boss was seized with an attack of influenza, 
which developed into pneumonia. 
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Mr. Michel Luizet of the Observatory of Lyon, at Saint-Genis-Laval, France 
died on November 20, 1918, at the age of 52 years, having been connected with the 
Observatory of Lyon since 1881. He devoted much of his time to the observation 
of variable stars and especially to variables of the Cepheid type. 





Mr. R. J. Pocock, director of the Nizamiah Observatory, Hyderabad, died 
on October 9, 1918, at the age of twenty-nine years. Mr. Pocock went from Oxford 
to Hyderabad in 1913, with the purpose of completing the work on the half zone of 
the Astrographic Catalogue which had been assigned first to Santiago, Chile, and 
later to the observatory at Hyderabad. He had many difficulties to overcome, but 
had succeeded in publishing one two-degree zone and was practically in sight of 
the end of the work when his death occurred. 





Professor A. N. Skinner, formerly Professor of Mathematics at the U. S. 
Naval Academy and for many years Assistant Astronomer of the U. S. Nava, 
Observatory, Washington, D.C,. died on August 14, 1918, at the age of seventy-three 
years. Professor Skinner had charge of the observations for the Washington zones 
of the Astronomische Gesellschaft Catalogue. 





Professor Frank Schlesinger has returned to his duties as director of 
the Allegheny Observatory, after serving for several months as Chief of the Depart- 


ment of Aeronautical Instruments, Engineering Division, of the Bureau of Aircraft 
Production. 


. 





Professor George E. Hale, director of the Mount Wilson Observatory, was 
present at the meeting of the Royal Astronomical Society, London, England, on 
Friday, November 8, 1918, and gave an interesting account of the great 100-inch 
telescope. From his closing remarks we learn that the completed mirror has a clear 
aperture of 100.4 inches and a focal length of 40 feet. It can be combined with 
convex mirrors to give larger equivalent focal lengths or can be used directly in the 
primary focus. At first there was a flare to the star images; but this was traced to 
temperature effects and has been removed. The clock-work had then a small 
periodic error which it was necessary to take out. 





Dr. Ralph E. Wilson has resigned his position as aeronautical engineer in 
the Instrumeut Division of the Bureau of Aircraft Production and has taken up his 
work at the Dudley Observatory, Albany, N. Y., as Astronomer in the Division of 
Astronometry of the Carnegie Institution of Washington. 





Professor A. Fowler, F. R.S., has been awarded a medal by the Royal 


Society of England for his distinguished researches on Physical Astronomy and 
Spectroscopy. 





Lieut.-Col. F. J. M. Stratton, of the Royal Observatory at Greenwich, 
England, has received the order of Chevalier of the Legion of Honour from the 
French Government. 





Professor Dinsmore Alter has received his discharge from the army as 
Major of Coast Artillery and has begun his work in charge of the astronomy courses 
in the University of Kansas. He was elected to the position at the University of 


Kansas before the war and has been on leave of absence, without having taught 
there, ever since then. 
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Dr. Charles P. Olivier of the Leander McCormick Observatory is a member 
of the scientific staff of the Ordnance Department of the Aberdeen Proving Grounds 
in Maryland. . 





Dr. Harold L. Alden, also of the Leander McCormick Observatory, is In- 
structor in Navigation for the U. S. Shipping Board at Jersey City, N. J. He is there 
taking the place held by Professor S. A. Mitchell during the summer months. 





The Lick Observatory Eclipse Expedition.—A semipopular account 
of the Lick Eclipse Expedition at Goldendale, Washington, on June 8, 1918, is given 
in the Publications of the Astronomical Society of the Pacific, number 176, 
August 1918. A more technical account, with the results of measurements of 
spectrograms and other data, is given in the Lick Observatory Bulletin, Number 318, 
(the number was misprinted 317 but the correction is announced in Bulletin 
No. 320). The determination of wave-length of the green coronium line comes out 
5302.98A in Rowland units. Eleven other coronal lines were determined with certainty 
and four doubtful ones. A table is given showing all the wave-lengths of coronal 
lines which have been determined at the various eclipses from 1893 to 1918. In all 
there are 40 lines which have been found in the coronal spectrum, some of them at 
only one or two eclipses and therefore very doubtful. In the flash spectrum the wave- 
lengths of 282 lines have been determined between \3105 and \5214. From 3921 
to \5214 the wave-lengths are given to the nearest Angstrom, the others to nearest 
tenth of an Angstrom. 





1918 at Yerkes Observatory. 

The statement herewith of hours of nocturnal observation at Yerkes Observa- 
tory with the great telescope shows that 1918 was a rather unfavorable year, the 
total hours being about six per cent less than normal. January, March and 
November were the only months decidedly better than the average, while May and 
June were very poor and the cloudiness of December was exceptional, permitting 
less than half of the usual amount of nocturnal observing. 


Hours of Night Observation Precipitation 
with 40-inch telescope At Yerkes Observatory 

a Departure Departure from 

ies IHours | a from 15-yr iitiee Milli- | 15-yr. Normal in 1918 

| sane. 4¢ Normal in meters | 

| | 1903-1917 1918 | Inches Millimeter 
Jan. | 170 | 133% +3612 3.24 82 +1.74 +44 
Feb. | 139%! —:132 + 7% 1.77 | 45 | +0.58 +15 
| Mar. | 188 131 +57 125 | 3 —0.52 is 
| Apr. | 139 124 +15 2.60 66 +0.12 + 3 
/May| 79 | 120 —41 189 | 48 | —2.02 —51 
| June} 93 | = 128 —35 1.96 | 50 —1,20 —30 
| July | 151 | 152 1 2.51 64 —0.97 —25 
| Aug. | 133%) —- 156 —22% 1.94 | 49 —2.07 —52 
| Sept.) 1481 158 — 9% 1.28 32 —2.44 —62 
Oct. 127 175 —48 3.27 83 +0.84 +21 
Nov. | 1631 147 +161 1.97 50 +-0.33 + 8 
| Dec. | 67 | 142 —75 2.85 72 +1.47 +37 
‘Total |1599 | 169814 —99'% | 26.53 | 674 -4.14 —105 





On the evening of December 26, 1918, the endless cable which runs around the 
interior circumference of the great dome became detached in the course of regular 
work, The attempt was made to bring it back into place, as has been successfully 
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done on several previous occasions_when this has happened, by slowly turning the 
dome backward. This time, however, the large steel idler sheave at the level of 
the track, over which the cable passes on its way down to the motor on the ground 
suddenly burst into a number of pieces. The slit of the dome happened to be 
pointing north in the meridian, and since then some work on photographic parallaxes 
has been possible. 

A new sheave was ordered at once from Warner & Swasey and it is hoped that 
the repair will be completed about the middle of January. 

The weather has meanwhile been so cloudy that few good observing hours with 
the 40 inch telescope have been lost. E. B. F. 





Application of Dicyanin to the Photography of Stellar Spectra. 
—An important paper has been issued in 1918 as No. 318 of the Scientific Papers 
of the Bureau of Standards. The paper is written by Pau! W. Merrill, assistant 
physicist, and describes an investigation which he has carried out at the Harvard 
College Observatory, by arrangement with Director Pickering, on the photography of 
stellar spectra with plates stained with dicyanin, using the 24-inch reflector with 
an objective prism at the upper end of the tube, above the secondary mirror. He 
finds that many stellar spectra are strong enough in the infra-red region to be pho- 
tographed as far as wave-length 0.80 u, and in favorable instances the spectra can 
be observed on the photographs to 0.85 u and beyond. A strong band at 0.760 xu, 
nearly coincident with Fraunhofer’s band A, has been discovered in spectra of 
Class M. It is very marked in Mb and Md spectra, and may be useful for purposes 
of classification. The titanium arc shows flutings near this wave-length which prob- 
ably correspond to the stellar bands. 

In the spectra of Class N, bands at 0.692 u, 9.708 « (0.723 u) have been observed, 
which may be identical in origin with bands in the so-called cyanogen spectrum. 
On dicyanin plates, spectra of Class R are strikingly dissimilar to those of Class N 
in spectral distribution of energy. 





Resumé of Sunspot Observations 
at Mount Holyoke College, 1918. 


North of Equator South of Equator 
No. of No. Av. No. Av. Av.No-at New 
Month Obs. Groups Lat. Groups Lat. oneObs. Groups 
Jan. 17 17 +12.1 16 16.4 6.76 33 
Feb. 14 il +13.6 10 13.5 4.86 15 
Mar. 20 12 +12.2 19 11.8 4.70 29 
Apr. 16 10 +16.2 15 12.9 5.69 21 
May 22 18 +14.4 16 14.3 5.36 29 
June 11 8 +14.4 6 -14.1 4.91 5 
Sept. 8 8 +13.8 7 11.3 6.25 15 
Oct. 17 21 +12.4 13 —12.5 5.41 32 
Nov. 16 19 +13.8 13 —14.0 4.94 26 
Dec. 13 6 +14.9 16 —10.6 4.31 20 
Average number at one observation 5.31 
Average latitude of groups north of equator +13°.6 
Average latitude of groups south of equator —12°.8 


The method of observation was the same as that followed in previous years. In 
March one group was observed on the equator and during the year twenty-four 
groups were seen with an average latitude of less than five degrees. 
had an average latitude of more than thirty degrees. 
did we find the sun free from spots. 

John Payson Williston Observatory. 


Three groups 
Upon no day of observation 
Louise F. JENKINS. 
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Stellar Parallaxes.—In the Contributions from the Mount Wilson Solar 
Observatory No. 158 Mr. Adriaan van Maanen gives a third list of stellar parallaxes 
determined from photographs taken with the 60-inch reflector of the Wount Wilson 
Observatory. The stars range from magnitude 5,51 to 8.0, with the exception of 
Nova Persei No. 2, for which the magnitude given is 13.0. The parallaxes of two 
spiral and two planetary nebulae have also been determined. It is interesting to 
note that, although the parallaxes are all small, only two come out negative, and 
these are within the probable error of measurement. 


Number in Boss Mag. Spectrum a3 Relative P. E. No. of 
P.G.C. 











Harvard Boss Parallax Exp. 
161 5.58 Mb(G7) 0.064 +0.012 0.005 16 
582 5.62 Ma(G7) 0.062 +0.013 0.005 16 
660 5.94 Mc(G8) 0.018 +0.009 0.006 16 
712 6.48 K1 0.042 +0.029 0°005 16 
1154 5.67 Ma* 0.034 +0,007 0.002 14 
1643 5.88 K1 0.019 +0.015 0.005 20 
1822 5.60 G5 0.087 +0.034 . 0004 16 
2245 5.75 Mb(G4) 0.116 +0.027 0.005 16 
2378 6.31 Mb(G7) 0.022 —0.001 0.009 16 
2442, 7.26) F5* 0.161 f+0.018 0.007 14\ 
2442. 7.74f ; \+0.016 0.006 16) 
2660 5.99 yy 0.068 +0.004 0.006 16 
3030 5.74 G9 0.078 +0.022 0.007 14 
3169 6.13 Ki -0,189 +0.026 0.005 18 
3658 6.22 K5* 0.122 +0.023 0.005 16 
4343 6.75 Mb(G7) 0.058 +0.007 0.005 20 
5083 5.51 B2 0.015 +0.007 0.005 16 
5409 5.96 Ma* 0.075 +0.007 0.004 16 
5602 6.48 K2 0.148 +0.003 0.005 14 
6129 6.55 K3p 0.332 +0.097 0.004 14 

Nova Persei 
No. 2 13.0 LCOS +0.007 0.004 14 
B.D.+36°3956 8.0 1@) steacuens —0.005 0.006 20 
N.G.C. 224 Ee... re +0.004 0.005 16 
N.G.C. 2392 9.42 Sf ee 20 0.003 18 
N.G.C. 5194 Sp. Neb. __.......... 0.005 0.008 16 
N.G.C. 6720 13.6 gi errno / +0.002 0.005 14 
—— 
0 anameeeeee 


A Correction.—Mr. William M. Witchell, of the Royal Observatory at Green- 
wich, calls attention to a misstatement on page 660 of the November issue of - 
PopuLAR ASTRONOMY, concerning observations of Nova Aquile No.3 on June 7. 
Mr. Witchell did not see the nova himself on that night, but merely communicated 
to the Journal of the British Astronomical Association a letter from a friend 
who made the claim. The letter itself was printed in the Journal so that our 
attributing the claim of observing the nova on June 7 to Mr. Witchell was 
inexcusable. 





Errata.—In the January number of PopuLar Astronomy pages 12 and 14, 
Footnotes, instead of Arthur R. Hinds read Arthur R. Hinks. 





“What is the difference between Foch and Josh? 
“Foch beat them to an armistice and Josh beat them to a solstice.” “From an 
Observer's Notebook,” in The Observatory, December 1918. 








